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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing technology for a substrate for forming 
a pattern on a substrate by the use of an ink jet 
system. 

SOLUTION: A substrate manufacturing device is 
provided for forming an arbitrary pattern on a 
substrate 1 by a fluidized body 11. This device is 
provided with an inkjet type recording head 2 , which 
is constituted so that the fluidized body 1 1 can be 
projected on a substrate 1 , processing means 3 for 
operating a constant processing on the substrate 1 , 
drive means 4 for changing the relative position of the 
ink jet type recording head 2 and the processing 
means 3 to the substrate 1, and control means 5 for 

controlling the projection of the fluidized body 11 from the inkjet type recording head 2, the 
processing by the processing means 3, and the driving by the driving means 4. The control 
means is constituted capable of controlling the processing means to executing the 
processing, prior to the projection of the fluidized body from the ink jet type recording head 
2 . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pattern formation approach which is the pattern formation approach which breathes 
out a predetermined fluid on a substrate and forms the pattern of arbitration from an inkjet type 
recording head, and is characterized by having the step which performs fixed processing on said 
substrate beforehand in front of the regurgitation of said fluid, and the step which carries out the 
regurgitation of said fluid from said inkjet type recording head on the substrate which carried out 
said processing. 

[Claim 2] The pattern formation approach which is the pattern formation approach which breathes 
out a predetermined fluid on a substrate and forms the pattern of arbitration from an inkjet type 
recording head, and is characterized by having the step which carries out the regurgitation of the 
predetermined fluid on a substrate from said inkjet type recording head, and the step which performs 
fixed processing to said substrate with which said fluid was breathed out. 

[Claim 3] The pattern formation approach which is the pattern formation approach which breathes 
out a predetermined fluid on a substrate and forms the pattern of arbitration from an inkjet type 
recording head, and is characterized by having the step which carries out the regurgitation of the 
predetermined fluid from said inkjet type recording head, and the step which performs fixed 
processing to the drop of the breathed-out fluid concerned even before the fluid breathed out from 
said ink jet type recording head reaches said substrate. 

[Claim 4] Said processing is the pattern formation approach given in any 1 term of claim 1 which is 
the processing which exerts a chemical operation on said fluid thru/or claim 3. 

[Claim 5] Said processing is the pattern formation approach according to claim 1 or 2 which is the 
processing which reduces the solubility of the predetermined matter contained in said fluid, and 
deposits the matter concerned. 

[Claim 6] Said processing is the pattern formation approach according to claim 1 or 2 which is the 
processing which carries out the regurgitation of the matter which makes said fluid produce a 
chemical reaction to said substrate. 

[Claim 7] Said processing is the pattern formation approach given in any 1 term of claim 1 which is 
the processing which exerts a physical operation on said fluid thru/or claim 3. 

[Claim 8] Said processing is the pattern formation approach according to claim 2 which is the 
processing which operates orthopedically the boundary of said fluid breathed out along the boundary 
of said pattern formation field. 

[Claim 9] Said processing is the pattern formation approach according to claim 2 which is the 
processing which makes said absorber absorb said superfluous fluid by moving an absorber along 
said pattern formation field. 

[Claim 10] Said processing is the pattern formation approach given in any 1 term of claim 1 which is 
the processing which exerts a physicochemical operation on said fluid thm/or claim 3. 

[Claim 11] Said processing is the pattern formation approach according to claim 1 which is the 
processing which carries out surface treatment of the perimeter of said pattern formation field to 
non-compatibility to said fluid among said substrates. 

[Claim 12] Said processing is the pattern formation approach according to claim 1 which is the 
processing which carries out surface treatment of said pattern formation field to compatibility to said 
fluid among said substrates. 
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[Claim 13] Said processing is the pattern formation approach according to claim 1 which is the 
processing which carries out surface treatment of said pattern formation field to the absorption layer 
which absorbs said fluid among said substrates. 

[Claim 14] Said processing is the pattern formation approach according to claim 2 which is the 
processing which forms the bank for preventing that said fluid flows out in the perimeter of said 
pattern formation field, and is further equipped with the process which removes the bank concerned 
after formation of said pattern. 

[Claim 15] Said processing is the pattern formation approach according to claim 2 which is the 
processing which carries out the regurgitation of the still more nearly same fluid along with said 
pattern space by which said fluid is already breathed out. 

[Claim 16] Said processing is the pattern formation approach according to claim 3 which is the 
processing which energy is supplied [ processing ] to said drop and raises the concentration of the 
fluid concerned. 

[Claim 17] Said processing is the pattern formation approach according to claim 3 which is the 
processing which supplies energy to said drop and bends the orbit of the drop concerned. 

[Claim 1 8] Said processing is the pattern formation approach according to claim 3 which is the 
processing to which the matter which makes said fluid produce a chemical reaction is made to act on 
said drop. 

[Claim 19] Said processing is the pattern formation approach according to claim 3 which is the 
processing which detects the attribute of said drop and is further equipped with the step which 
controls the regurgitation of said drop from said inkjet type recording head based on the attribute of 
said detected drop. 

[Claim 20] The ink jet type recording head which is a substrate manufacturing installation for 
forming the pattern of arbitration on a substrate with a predetermined fluid, and was constituted 
possible [ the regurgitation ] on said substrate in said fluid, A processing means to perform fixed 
processing on said substrate, and the driving means constituted possible [ modification of the relative 
position of said inkjet type recording head, and said processing means and said substrate ], Said 
processing list by the regurgitation of said fluid from said inkjet type recording head and said 
processing means is equipped with the control means which controls the drive by said driving means. 
Said control means The substrate manufacturing installation which preceding processing by said 
processing means with the regurgitation of the fluid from said inkjet type recording head, and 
making it perform consisted of possible. 

[Claim 21] The inkjet type recording head which is a substrate manufacturing installation for 
forming the pattern of arbitration on a substrate with a predetermined fluid, and was constituted 
possible [ the regurgitation ] on said substrate in said fluid, A processing means to perform fixed 
processing on said substrate, and the driving means constituted possible [ modification of the relative 
position of said inkjet type recording head, and said processing means and said substrate ], Said 
processing list by the regurgitation of said fluid from said inkjet type recording head and said 
processing means is equipped with the control means which controls the drive by said driving means. 
Said control means The substrate manufacturing installation which preceding the regurgitation of the 
fluid from said inkjet type recording head with processing by the processing means, and making it 
perform consisted of possible. 

[Claim 22] The inkjet type recording head which is a substrate manufacturing installation for 
forming the pattern of arbitration on a substrate with a predetermined fluid, and was constituted 
possible [ the regurgitation ] on said substrate in said fluid, A processing means to perform fixed 
processing to the drop concerned before the drop of the fluid breathed out from said inkjet type 
recording head reaches a substrate, The driving means constituted possible [ modification of the 
relative position of said inkjet type recording head, and said processing means and said substrate ], 
The regurgitation of said fluid from said inkjet type recording head, the substrate manufacturing 
installation characterized by equipping said processing list by said processing means with the control 
means which controls the drive by said driving means. 

[Claim 23] For said processing means, it is a substrate manufacturing installation given in any 1 term 
of claim 20 constituted possible thru/or claim 22 to exert a chemical operation on said fluid. 

[Claim 24] For said processing means, reducing the solubility of the predetermined matter contained 
in said fluid, and depositing the matter concerned is the substrate manufacturing installation 
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according to claim 20 or 21 constituted possible. 

[Claim 25] For said processing means, carrying out the regurgitation of the matter which makes said 
fluid produce a chemical reaction to said substrate is the substrate manufacturing installation 
according to claim 20 or 21 constituted possible. 

[Claim 26] For said processing means, it is a substrate manufacturing installation given in any 1 term 
of claim 20 constituted possible thru/or claim 22 to exert a physical operation on said fluid. 

[Claim 27] Said processing means is a substrate manufacturing installation according to claim 21 
constituted possible [ plastic surgery of the boundary of said fluid breathed out along the boundary of 
said pattern formation field ]. 

[Claim 28] It is the substrate manufacturing installation according to claim 2 1 which makes said 
absorber absorb said superfluous fluid by equipping said processing means with an absorber when 
said control means moves said absorber relatively along said pattern formation field. 

[Claim 29] For said processing means, it is a substrate manufacturing installation given in any 1 term 
of claim 20 constituted possible thru/or claim 22 to exert a physicochemical operation on said fluid. 
[Claim 30] For said processing means, carrying out surface treatment of the perimeter of said pattern 
formation field to non-compatibility to said fluid among said substrates is the substrate 
manufacturing installation according to claim 20 constituted possible. 

[Claim 31] For said processing means, carrying out surface treatment of said pattern formation field 
to compatibility to said fluid among said substrates is the substrate manufacturing installation 
according to claim 20 constituted possible. 

[Claim 32] For said processing means, it is the pattern formation approach given in the claim 20 
constituted possible to carry out surface treatment of said pattern formation field to the absorption 
layer which absorbs said fluid among said substrates. 

[Claim 33] It is the substrate manufacturing installation according to claim 22 which said processing 
means is constituted possible [ formation of the bank for preventing that said fluid flows into the 
perimeter of said pattern formation field ], and is further equipped with a means by which the 
manufacturing installation concerned removes the bank concerned after formation of said pattern. 
[Claim 34] The inkjet type recording head which is a substrate manufacturing installation for 
forming the pattern of arbitration on a substrate with a predetermined fluid, and was constituted 
possible [ the regurgitation ] on said substrate in said fluid, The driving means constituted possible 
[ modification of a relative position with said inkjet type recording head and said substrate top ], It 
has the control means which controls the drive by the regurgitation and said driving means of said 
fluid from said inkjet type recording head. Said control means The substrate manufacturing 
installation which carries out the regurgitation of the still more nearly same fluid from said inkjet 
type recording head along with said pattern space by which said fluid is already breathed out. 

[Claim 35] For said processing means, supplying energy to said drop and raising the concentration of 
the fluid concerned is the substrate manufacturing installation according to claim 22 constituted 
possible. 

[Claim 36] For said processing means, supplying energy to said drop and bending the orbit of the 
drop concerned is the substrate manufacturing installation according to claim 22 constituted possible. 

[Claim 37] Said processing means is a substrate manufacturing installation according to claim 22 
constituted possible [ supply to said drop ] in the matter which makes said fluid produce a chemical 
reaction. 

[Claim 38] Said processing means is a substrate manufacturing installation according to claim 22 
which is constituted possible and controls the drive by the regurgitation and said driving means of 
said drop from said inkjet type recording head based on the attribute of said drop by which said 
control means was detected with said processing means which detects the attribute of said drop. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the manufacturing technology for starting the 
industrial application of an inkjet type recording head, especially forming the pattern of arbitration 
with an inkjet method. 

[ 0002 ] 

[Description of the Prior Art] The substrate used in a semi-conductor process etc. consists of silicon 
etc. The lithography method etc. was used in order to manufacture an integrated circuit etc. from the 
silicon substrate concerned conventionally. 

[0003] This lithography method is a point which can be burned with light and imprints the 
integrated-circuit pattern which applied thinly the sensitization material called a resist on a silicon 
wafer, and was created by photoengraving process to the glass film plate. It was what drives ion etc. 
into the imprinted resist pattern and forms the circuit pattern and the component. 

[0004] Since processes, such as photoengraving process, resist spreading, exposure, and 
development, were needed in order to have used the describing [ above ] lithography method, when 
it was not the chip fabrication factory where the facility was ready, creation of a detailed pattern was 
not completed. For this reason, it was common sense that formation of a detailed pattern requires 
complicated production control and cost. 

[0005] 

[Problem(s) to be Solved by the Invention] However, the need of infinity can be considered on the 
thing which can be manufactured, then an industrial target, without using a facility of works etc. 
cheaply simply [ pattern / of the order of mum ], even if it does not go to the pattern as a VLSI. 
[0006] By the way, an applicant has a technological backlog in an inkjet method as a technique 
printed in a form. By the inkjet method, in order to make ink breathe out, an inkjet type recording 
head is used. This head was what prints by constituting ink from a nozzle hole possible [ the 
regurgitation ], and carrying out the regurgitation of the ink on a form from a nozzle hole. 
Application of an inkjet method has mainly been used for the printer aiming at printing until now. 
[0007] If viscosity is a low fluid, the regurgitation [ the fluid of arbitration ] is possible for an inkjet 
type recording head. And the resolution of this inkjet type recording head is as detailed as 400bpi. 
For this reason, if the regurgitation of the fluid which can be used for industrial use from each nozzle 
hole of an inkjet type recording head can be carried out, it will be thought that the pattern of 
arbitration can be formed by the width of face of mum order. According to the ink jet method, a 
facility like works is not needed. 

[0008] However, since the related processing for fixing a fluid as a pattern is needed for the pattern 
formation by the fluid, a pattern cannot be formed only with constituting from an inkjet type 
recording head possible [ the regurgitation / a fluid ]. For example, in order to fix a pattern to a 
substrate, the physicochemical processing for fixing a pattern ingredient correctly is needed for the 
physical processing for preparing the chemical preparation for making an industrial ingredient 
appear from a fluid, and the form of a pattern, or a pattern formation field. 

[0009] However, it says that it processes to a fluid and the advantage of the substrate manufacture by 
the inkjet method aiming at forming a pattern easily cannot be efficiently employed in using a large- 
scale manufacturing installation. 
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[ 0010 ] 

[Means for Solving the Problem] Then, the invention-in-this-application person devised the 
technique of completing processing required for pattern formation at the moment of being breathed 
out from inkjet type recording head order or a head, when the inkjet method performed pattern 
formation. 

[0011] That is, the 1st technical problem of this invention is offering the approach whose formation 
of a pattern is enabled, and its manufacturing installation by making processing possible, before a 
fluid is breathed out on a substrate. 

[0012] The 2nd technical problem of this invention is offering the approach whose formation of a 
pattern is enabled, and its manufacturing installation by making processing possible, after a fluid is 
breathed out on a substrate. 

[0013] The 3rd technical problem of this invention is offering the approach whose formation of a 
pattern is enabled, and its manufacturing installation by making processing possible at the moment 
that a fluid is breathed out. 

[0014] Invention which solves the 1st technical problem of the above is the pattern formation 
approach which breathes out a predetermined fluid on a substrate and forms the pattern of arbitration 
from an inkjet type recording head, and is equipped with the step which performs fixed processing 
on said substrate beforehand in front of the regurgitation of said fluid, and the step which carries out 
the regurgitation of said fluid from said inkjet type recording head on the substrate which carried out 
said processing. 

[0015] Here, a fluid can be used not only for ink but for industrial use, and means the medium 
equipped with the viscosity in which the regurgitation is possible from the nozzle. ** which is 
oiliness as it is aquosity is not asked. If it has from the nozzle etc. the fluidity (viscosity) in which the 
regurgitation is possible, even if it will be enough and the individual matter will mix, what is 
necessary is just a fluid as a whole. Even if an inkjet type recording head is a method which makes a 
fluid breathe out by the volume change of a piezo electric crystal component, when a steam occurs 
rapidly by impression of heat, it may be a method which makes a fluid breathe out. Chemical 
preparation, physical processing, or physicochemical processing is sufficient as fixed processing. 
These definitions are used like the following. 

[0016] Invention which solves the 2nd technical problem of the above is the pattern formation 
approach which breathes out a predetermined fluid on a substrate and forms the pattern of arbitration 
from an inkjet type recording head, and is equipped with the step which carries out the regurgitation 
of the predetermined fluid on a substrate from an inkjet type recording head, and the step which 
performs fixed processing to the substrate with which the fluid was breathed out. 

[0017] Invention which solves the 3rd technical problem of the above is the pattern formation 
approach which breathes out a predetermined fluid on a substrate and forms the pattern of arbitration 
from an inkjet type recording head, and is equipped with the step which carries out the regurgitation 
of the predetermined fluid from an inkjet type recording head, and the step which performs fixed 
processing to the drop of the breathed-out fluid concerned even before the fluid breathed out from 
the inkjet type recording head reaches a substrate. 

[0018] For example, the above-mentioned processing is processing which exerts a chemical 
operation on a fluid. A chemical operation says a deposit, a chemical reaction, etc. to the matter. For 
example, this processing is processing which reduces the solubility of the predetermined matter 
contained in a fluid, and deposits the matter concerned. This processing is obtained by giving for 
example, hot blast blasting, laser radiation, a lamp exposure, reduced pressure, and ambient 
atmosphere change (temperature and Myst) to a substrate or a fluid. Moreover, this processing is 
processing which carries out the regurgitation of the matter which makes a fluid produce a chemical 
reaction to a substrate. Moreover, this processing is processing which energy is supplied 
[ processing ] to a drop and raises the concentration of the fluid concerned. Furthermore, this 
processing is processing which supplies energy to a drop and bends the orbit of the drop concerned. 
[0019] For example, the above-mentioned processing is processing which exerts a physical operation 
on a fluid. It says doing dynamic-to fluid, and electricity-magnetics-effect. [ a physical operation ] 
This processing is processing which operates orthopedically the boundary of the fluid breathed out 
along the boundary of for example, a pattern formation field. Moreover, this processing is processing 
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which makes an absorber absorb a superfluous fluid by moving an absorber along a pattern 
formation field. 

[0020] For example, the above-mentioned processing is processing which exerts a physicochemical 
operation on a fluid. Physicochemical processing means affecting the behavior of a fluid from a 
physical operation and both chemical operation. This processing is processing which carries out 
surface treatment of the perimeter of a pattern formation field to non-compatibility to a fluid among 
substrates. Moreover, this processing is processing which carries out surface treatment of the pattern 
formation field to compatibility to a fluid among substrates. Non-compatibility says the relative 
target to a fluid the property in which a contact angle is large here. Compatibility means that the 
contact angle over a fluid is relatively small. These expressions are used as contrasted with 
compatibility, in order to clarify behavior of the film to a fluid. This processing is processing which 
carries out surface treatment of the pattern formation field to the absorption layer which absorbs a 
fluid among substrates. Furthermore, this processing is processing which forms the bank for 
preventing that a fluid flows out in the perimeter of a pattern formation field, and is further equipped 
with the process which removes the bank concerned after formation of a pattern. This processing is 
processing which carries out the regurgitation of the still more nearly same fluid along with the 
pattern space by which the fluid is already breathed out further again. This processing is processing 
which makes the matter which makes a fluid produce a chemical reaction act on a drop further again. 
Moreover, this processing is processing which detects the attribute of a drop, and is further equipped 
with the step which controls the regurgitation of the drop from an inkjet type recording head based 
on the attribute of the detected drop. 

[0021] This invention is a substrate manufacturing installation for forming the pattern of arbitration 
on a substrate with a predetermined fluid, and is equipped with the control means which controls the 
processing by the ink-jet type recording head constituted possible [ the regurgitation ] on the 
substrate in the fluid, processing means perform fixed processing on a substrate, the driving means 
which are constituted possible [ modification of the relative position of an ink-jet type recording 
head and a processing means, and a substrate ], and the regurgitation of the fluid from an ink-jet type 
recording head and a processing means, and the drive by the driving means. And it is constituted 
possible that a control means precedes processing by the processing means with the regurgitation of 
the fluid from an inkjet type recording head, and makes it perform. 

[0022] Moreover, the inkjet type recording head which this invention is a substrate manufacturing 
installation for forming the pattern of arbitration on a substrate with a predetermined fluid, and was 
constituted possible [ the regurgitation ] on the substrate in the fluid, A processing means to perform 
fixed processing on a substrate, and the driving means constituted possible [ modification of the 
relative position of an inkjet type recording head and a processing means, and a substrate ], It has 
the control means which controls the processing by the regurgitation of the fluid from an inkjet type 
recording head, and the processing means, and the drive by the driving means. And making it carry 
out by a control means preceding the regurgitation of the fluid from an inkjet type recording head 
with processing by the processing means is constituted possible. 

[0023] The ink jet type recording head which this invention is a substrate manufacturing installation 
for forming the pattern of arbitration on a substrate with a predetermined fluid, and was constituted 
possible [ the regurgitation ] on the substrate in the fluid, A processing means to perform fixed 
processing to the drop concerned before the drop of the fluid breathed out from the inkjet type 
recording head reaches a substrate. It has the control means which controls the processing by the 
driving means constituted possible [ modification of the relative position of an inkjet type recording 
head and a processing means, and a substrate ], and the regurgitation of the fluid from an inkjet type 
recording head and a processing means, and the drive by the driving means. 

[0024] For example, it is constituted possible that the above-mentioned processing means exerts a 
chemical operation on a fluid. 

[0025] Moreover, a processing means reduces the solubility of the predetermined matter contained in 
a fluid, and depositing the matter concerned is constituted possible. 

[0026] Furthermore, it is constituted possible that a processing means carries out the regurgitation of 
the matter which makes a fluid produce a chemical reaction to a substrate. 

[0027] It is constituted possible further again that a processing means exerts a physical operation on 
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a fluid. 

[0028] Moreover, ****** is constituted possible [ plastic surgery of the boundary of the fluid 
breathed out along the boundary of a pattern formation field ]. 

[0029] A control means makes an absorber absorb a superfluous fluid by moving an absorber 
relatively along a pattern formation field by equipping a processing means with an absorber 
furthermore. 

[0030] It is constituted possible further again that a processing means exerts a physicochemical 
operation on a fluid. 

[003 1 ] Moreover, it is constituted possible that a processing means carries out surface treatment of 
the perimeter of a pattern formation field to non-compatibility to a fluid among substrates. Non- 
compatibility says the relative target to a fluid the property in which a contact angle is large. This 
expression is used as contrasted with compatibility, in order to clarify behavior of the film to a fluid. 
[0032] Furthermore, it is constituted possible that a processing means carries out surface treatment of 
the pattern formation field to compatibility to a fluid among substrates. Here, it says that the contact 
angle of compatibility over a fluid is relatively small. 

[0033] Furthermore, it is constituted possible that a processing means carries out surface treatment of 
the pattern formation field to the absorption layer which absorbs a fluid among substrates. 

[0034] A processing means is constituted possible [ formation of the bank for preventing that a fluid 
flows into the perimeter of a pattern formation field ], and the manufacturing installation concerned 
is further equipped with a means to remove the bank concerned after formation of a pattern further 
again. 

[0035] This invention is a substrate manufacturing installation for forming the pattern of arbitration 
on a substrate with a predetermined fluid, and is equipped with the driving means constituted 
possible [ modification of a relative position with an inkjet type recording head / which was 
constituted possible / the regurgitation / on the substrate in the fluid /, inkjet type recording head, 
and substrate top ], and the control means which controls the drive by the regurgitation and driving 
means of a fluid from an inkjet type recording head. And a control means carries out the 
regurgitation of the still more nearly same fluid from an inkjet type recording head along with the 
pattern space by which the fluid is already breathed out. 

[0036] For example, a processing means supplies energy to a drop and raising the concentration of 
the fluid concerned is constituted possible. 

[0037] Moreover, a processing means supplies energy to a drop and bending the orbit of the drop 
concerned is constituted possible. 

[0038] Furthermore, a processing means is constituted possible [ supply to a drop ] in the matter 
which makes a fluid produce a chemical reaction. 

[0039] A processing means controls the drive by the regurgitation and driving means of a drop from 
an ink jet type recording head further again based on the attribute of the drop by which it was 
constituted possible and the control means was detected with the processing means which detects the 
attribute of a drop. 

[0040] 

[Embodiment of the Invention] Hereafter, the best gestalt for carrying out this invention is explained 
with reference to a drawing. 

[0041] (Common configuration) The conceptual block diagram of the intersection of a substrate 
manufacturing installation used for drawing 1 with each following operation gestalt is shown. As 
shown in drawing 1 , this substrate manufacturing installation 100 is equipped with the inkjet type 
recording head 2, the processor 3, the drive 4, and the control circuit 5. With each following 
operation gestalt, arrangement and the contents of processing of the processor 3 differ from each 
other, respectively, and the remaining configuration is used almost in common with each operation 
gestalt. 

[0042] The ink tank 26 put into the fluid 10 is connected to the inkjet type recording head 2 possible 
[ supply of a fluid 10 ] through the pipe 27. If the fluidity in which the regurgitation is possible is 
presented from an inkjet type recording head as a fluid 10, regardless of** which is a non- 
hydrophilic property as it is a hydrophilic property, all things are applicable. I hope that all structures 
are not liquefied. For example, it could be made to mix into a solvent by making into a particle the 
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metal in which conductivity is shown. 

[0043] The structure of an inkjet type recording head is explained first. Drawing 18 is the 
decomposition perspective view of the inkjet type recording head 2. If the inkjet type recording 
head 2 is constituted possible [ the regurgitation / the fluid of arbitration ] as a general inkjet type 
recording head, it is enough. The nozzle plate 21 in which the nozzle 211 was formed, and the 
pressure room substrate 22 with which the diaphragm 23 was formed are inserted in a case 25, and it 
consists of inkjet type recording heads 2 of drawing 18 . The pressure room substrate 22 etches 
silicon, and is formed, and the cavity (pressure room) 221, the side attachment wall 222, and the 
reservoir 223 grade are formed. 

[0044] The perspective view part sectional view of the principal part structure of the inkjet type 
recording head 2 constituted by carrying out the laminating of a nozzle plate 21, the pressure room 
substrate 22, and the diaphragm 23 to drawing 19 is shown. As shown in this drawing, the principal 
part of the inkjet type recording head 2 is equipped with the structure which put the pressure room 
substrate 22 with the nozzle plate 21 and the diaphragm 23. When a nozzle plate 21 is stuck with the 
pressure room substrate 22, the nozzle hole 21 1 is formed so that it may be arranged in the location 
corresponding to a cavity 221 . Two or more cavities 221 are formed in the pressure room substrate 
22 possible [ a function ] for each as a pressure room by etching a silicon single crystal substrate etc. 
It is separated by the side attachment wall 222 between cavities 221. Each cavity 221 is connected 
with the reservoir 223 which is common passage through the feed hopper 224. A diaphragm 23 is 
constituted by for example, the thermal oxidation film etc. The piezo electric crystal component 24 is 
formed in the location equivalent to the cavity 221 on a diaphragm 23. Moreover, the ink tank 
opening 23 1 is formed in a diaphragm 23, and tanks 26 are consisted of possible [ supply of the fluid 
10 of arbitration ]. The piezo electric crystal component 24 is equipped with the structure for 
example, whose PZT component etc. was pinched with the up electrode and the lower electrode (not 
shown). It is constituted possible that the piezo electric crystal component 24 produces a volume 
change corresponding to the control signal Sh supplied from a control circuit 5. 

[0045] In addition, although the above-mentioned inkjet type recording head was the configuration 
of having made a piezo electric crystal component producing a volume change, and making a fluid 
breathing out, you may be the head configuration which heat is applied [ configuration ] to a fluid 
with a heating element, and makes a drop breathe out by the expansion. 

[0046] It is constituted possible that a processor 3 performs predetermined processing to a substrate 
1. A processor 3 processes corresponding to the control signal Sp supplied from a control circuit 5. 
About the function of a processor 3, and structure, it clarifies with each following operation gestalt. 
[0047] The drive 4 is equipped with a motor Ml, a motor M2, and the device structure that is not 
illustrated, and X shaft orientations (longitudinal direction of drawing 1 ) and Y shaft orientations 
(the depth direction of drawing 1 ) both constitute the inkjet type recording head 2 and the processor 
3 possible [ conveyance ]. A motor Ml is constituted by X shaft orientations possible [ conveyance ] 
in the inkjet type recording head 2 and a processor 3 according to a driving signal Sx. A motor M2 
is constituted by Y shaft orientations possible [ conveyance ] in the inkjet type recording head 2 and 
a processor according to a driving signal Sy. 

[0048] In addition, the drive 4 is enough if it has relatively the configuration which can change for 
the location of the inkjet type recording head 2 and processor 3 to a substrate 1. For this reason, the 
substrate 1 other than the above-mentioned configuration may move to the inkjet type recording 
head 2 or a processor 3, and both the inkjet type recording head [ and ] 2, a processor 3, and the 
substrate 1 may move. Moreover, depending on the gestalt of processing, a processor 3 does not 
need to be conveyed with the inkjet type recording head 2, and a processor 3 may be conveyed 
separately or you may be standing it still. 

[0049] With reference to drawing 21, the regurgitation principle of the inkjet type recording head 2 
is shown. This drawing is a sectional view in the line of A- A of drawing 20 . A fluid 10 is supplied 
in a reservoir 223 from a tank 26 through the ink tank opening 23 1 prepared in the diaphragm 23. A 
fluid 10 flows into each cavity 221 through a feed hopper 224 from this reservoir 223. If the piezo 
electric crystal component 24 applies an electrical potential difference between the up electrode and 
lower electrode, the volume will change. This volume change is made to transform a diaphragm 23, 
and changes the volume of a cavity 21. 
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[0050] A control signal Sh is not supplied but there is no deformation of a diaphragm 23 in the 
condition of not applying an electrical potential difference. If a control signal Sh is supplied and an 
electrical potential difference is applied, the piezoelectric device of diaphragm 23b or 24b after 
deformation will deform to the location shown with the broken line of this drawing. Change of the 
volume in a cavity 21 increases the pressure of the fluid 10 filled by the cavity 21. A fluid 12 is 
supplied to a nozzle hole 211, and a drop 1 1 is breathed out. 

[0051] (Mode of arrangement) With reference to drawing 2 thru/or drawing 4 , arrangement of 
fundamental processing of this invention is explained, respectively. This invention considers the 
arrangement of a processor performed to the fluid breathed out from the inkjet type recording head 
in distinction from three. 

[0052] Drawing 2 is a conceptual diagram of the 1st arrangement which processes to a substrate, 
before carrying out the regurgitation of the fluid from an inkjet type recording head. As shown in 
this drawing, the inkjet type recording head 2 and a processor 3 are conveyed relatively [ direction / 
arrow-head conveyance ]. In the 1st arrangement, a processor 3 is arranged before the inkjet type 
recording head 2 to a travelling direction. And before the drop 1 1 of a fluid is breathed out from the 
inkjet type recording head 2 to a substrate 1, predetermined processing 7 is performed to a substrate 
1 . The following operation gestalten explain the detail of processing. 

[0053] Drawing 3 is a conceptual diagram of the 2nd arrangement which processes to a fluid or a 
substrate, after breathing out a fluid from an inkjet type recording head. As shown in this drawing, 
the inkjet type recording head 2 and a processor 3 are conveyed relatively [ direction / arrow-head 
conveyance ]. In the 2nd arrangement, a processor 3 is arranged after the inkjet type recording head 
2 to a travelling direction. And after the drop 1 1 of a fluid is breathed out from the inkjet type 
recording head 2 to a substrate 1, predetermined processing 7 is performed to a substrate 1. The 
following operation gestalten explain the detail of processing. 

[0054] Drawing 4 is the conceptual diagram of the 3rd arrangement which processes directly to the 
drop of the fluid breathed out from the inkjet type recording head. In the 3rd arrangement, a 
processor 3 is arranged possible [ direct processing ] to the drop 1 1 breathed out from the ink jet type 
recording head 2. And before the drop 1 1 of the fluid breathed out from the ink jet type recording 
head 2 reaches a substrate 1, predetermined processing 7 is performed to the drop 1 1 concerned. The 
following operation gestalten explain the detail of processing. 

[0055] (Operation gestalt 1) The operation gestalt 1 of this invention is mainly used in the 1st above- 
mentioned arrangement and the 2nd arrangement about the processing which exerts a chemical 
operation (solubility fall) on a fluid. 

[0056] The side elevation which explains the processing concept of this operation gestalt 1 to 
drawing 5 is shown. The processor 301 of this operation gestalt 1 reduces the solubility of the matter 
currently mixed in a fluid to the substrate 1 before a fluid 1 1 is breathed out, and is constituted 
possible [ application of the processing 701 which deposits the solid content ]. Processing in which 
perform blasting of hot blast, laser radiation, a lamp exposure, etc., and the solvent component of a 
fluid is evaporated as such processing can be considered. Although this drawing shows the 
configuration applied to the 1 st arrangement, when it applies to the 2nd arrangement, a processor 
301 is arranged behind [ travelling direction ] the inkjet type recording head 2. 

[0057] A processor 301 is equipped with the heater which heats the compressor and air which spray 
air when performing blasting of hot blast. In performing laser radiation, it has actuator equipment for 
driving the lens group and lens group for condensing the diode for laser luminescence and the laser 
beam which irradiate the laser beam of predetermined wavelength, and condensing a laser beam on a 
substrate proper etc. When performing a lamp exposure, it has the lamp which can emit high 
energies, such as a xenon lamp, a reflector, a lens group, etc. 

[0058] In case the above-mentioned processor 301 is used by the 1st arrangement which pretreats, 
the above-mentioned processing is performed to the substrate 1 just before the drop 1 1 of a fluid is 
breathed out. Since the substrate 1 is already heated, a solvent component evaporates from 
immediately after impact, and, as for the drop which reached the substrate, a residual or a melt 
comes to deposit [ solid content ] as a result by which a fluid is condensed. For example, if a fluid 
contains a metaled particle in a solvent, only a solvent component can evaporate under the effect of 
heat, and a metal particle can be made to remain on a substrate as a conductive pattern. 
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[0059] In case the above-mentioned processor 301 is used by the 2nd arrangement which performs 
after treatment, the above-mentioned processing is performed to the drop of the fluid already 
breathed out on the substrate. A melt can be deposited according to the same operation. 

[0060] In addition, besides the above-mentioned processing, it may be made to decompress locally 
or you may constitute possible [ modification of an ambient atmosphere ]. Thus, if constituted, the 
solubility of the melt to a fluid will be reduced and it will become possible to deposit a melt as a 
result. Moreover, measures, such as heating the whole substrate, are also added to the example of a 
complete-change form of this operation gestalt. For that, heater equipment etc. will be formed in the 
installation base of a substrate 1 . 

[0061] As mentioned above, according to this operation gestalt 1, by adding energy, the quality of a 
solid can be remained or deposited from a fluid, and pattern formation can be performed easily. 
Moreover, since what is necessary is just to heat locally with a processor, a heating facility is small, 
it ends and consumption energy can be stopped low. 

[0062] (Operation gestalt 2) The operation gestalt 3 of this invention is mainly used in the 1st above- 
mentioned arrangement and the 2nd arrangement about the processing which exerts a chemical 
operation (chemical reaction) on a fluid. 

[0063] The side elevation which explains the processing concept of this operation gestalt 2 to 
drawing 6 is shown, a book — operation — a gestalt — two — a processor — 302 — a fluid —11 — 
breathing out — having — a front — a substrate — one — receiving — a fluid — receiving — a chemical 
reaction — a dispersed system — destruction — bringing — reaction mixture — 702 — the regurgitation 
— possible — constituting — having — ****. It is desirable to use the configuration same as a 
processor 302 as the inkjet type recording head 2. It is because it can be made to breathe out, 
controlling the reaction mixture of tales doses mostly with the drop 1 1 of a fluid. Although the 
configuration at the time of applying this drawing to the 1st arrangement is shown, when it applies to 
the 2nd arrangement, a processor 302 is arranged behind [ travelling direction ] the inkjet type 
recording head 2. 

[0064] When the drop 1 1 of a fluid uses as a principal component the organic pigment distributed 
with styrene-acrylic resin as processing which brings about destruction of a dispersed system, the 
case where the regurgitation of the magnesium nitrate water solution is carried out as reaction 
mixture 702 is mentioned. Moreover, as processing which brings about a chemical reaction, when 
the drop 1 1 of a fluid uses an epoxy resin as a principal component, the case where the regurgitation 
of the amines is carried out as reaction mixture 702 is mentioned. 

[0065] In case the above-mentioned processor 302 is used by the 1 st arrangement which pretreats, 
the regurgitation of the above-mentioned reaction mixture 702 is carried out to the pattern formation 
field before the drop 1 1 of a fluid is breathed out. If a drop 1 1 reaches the target on the pattern 
formation field where reaction mixture 702 was breathed out, destruction or the chemical reaction of 
a dispersed system arises, and the quality 13 of a solid deposits. For example, when a drop 1 1 
contains a metal salt, a metal pattern with conductivity can be formed by using the reaction mixture 
702 in which this salt and reaction are possible. 

[0066] In case the above-mentioned processor 3 is used by the 2nd arrangement which performs 
after treatment, the regurgitation of the reaction mixture 702 is carried out to the drop 1 1 of the fluid 
already breathed out on the substrate. The same operation can be made to generate the quality 13 of a 
solid. 

[0067] In addition, what is necessary is just to increase the head in which the regurgitation [ other 
reaction mixture ] is possible, in order to produce a still more complicated reaction although two ink 
jet type recording heads were used with the above-mentioned operation gestalt. 

[0068] Since destruction and the chemical reaction of a dispersed system are produced by reaction 
mixture according to the operation gestalt 2 as described above, a pattern can be formed only by 
equipping two or more inkjet type recording heads. Since what is necessary is to change only the 
matter which prepares two or more heads of the same configuration, and is made to breathe out from 
there especially, the design of a manufacturing installation is easy. 

[0069] (Operation gestalt 3) The operation gestalt 3 of this invention is mainly used in the 1st above- 
mentioned arrangement about the processing which improves the compatibility of a substrate as a 
physicochemical operation. 
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[0070] The top view which explains the processing concept of this operation gestalt 3 to drawing 7 is 
shown. In the pattern formation field of the substrate 1 before a fluid 1 1 is breathed out, the 
processor 303 of this operation gestalt 4 is constituted possible [ surface treatment ] so that it may 
have compatibility to a fluid. 

[0071] When a fluid contains a polar molecule as processing which carries out surface treatment so 
that it may have compatibility, well-known various approaches, such as the approach to which a 
reverse spatter is applied with the approach of forming porous membrane, such as the approach and 
aluminum oxide which apply a silane coupling agent, and a silica, an argon, etc., corona discharge 
treatment, plasma treatment, UV irradiation processing, ozonization, and cleaning processing, are 
applied (when moisture is included etc.). When a fluid does not contain a polar molecule, there are 
the approach of applying paraffin etc., gas plasma treatment, coupling processing, etc. 

[0072] When using a silane coupling agent, a processor 303 is constituted possible [ spreading of an 
organic silicon compound (silane coupling agent) with both minerals, the substituent of hydrolysis 
nature, such as an alkoxy group, a halogen, etc. which are easy to react, the quality of organic, the 
vinyl group that is easy to react, an epoxy group, the amino group, etc. ]. As the method of 
application, direct spreading by the ingredient regurgitation from an inkjet type recording head or 
the spreading device of bail-point resemblance can be considered. When forming porous membrane, 
a processor 303 is constituted possible [ spreading of a porous material 203, for example, aluminum, 
and a silica ]. The method of application is the same as that of the above. In the case of the approach 
to which a reverse spatter is applied, a sputtering system is applied as a processor 303. That is, it has 
an electrode, an argon atmosphere adjustment device, a power source, etc. which use a cathode and a 
substrate as an anode. The front face of a substrate is activated by reverse spatter processing, the 
substituent of a hydrophilic property is replaced, and reforming of the substrate front face is carried 
out. In performing corona discharge, it has a high-voltage electrode pattern as a processor 303, and a 
touch-down electrical potential difference is constituted possible [ impression ] in a substrate 1 . By 
impressing the high voltage to a substrate front face locally, some organic molecules of a substrate 
replace and surface treatment is carried out to a radical with a hydrophilic property. In order to carry 
out plasma treatment, it constitutes possible [ jet of the plasma produced in gas discharge as a 
processor 303 ]. In irradiating ultraviolet rays, it has a lamp for UV irradiation as a processor 303. 
When ozonizing, an electrical potential difference predetermined in the bottom of the ambient 
atmosphere in which ozone circulates as a processor 303 is impressed, and activated ozone is 
constituted possible [ emission to a substrate ]. In performing cleaning processing, it constitutes on a 
substrate as a processor 303 possible [ supply of strong bases, such as permanganic acid, a chromic 
acid, a sulfuric acid, and a nitric acid, ]. In applying paraffin etc., the spreading device of bail-point 
resemblance is used for a processor 303, and it applies the paraffin which dissolved in the field 
centering on the both sides of a pattern formation field. 

[0073] Since it had the above-mentioned processor 303, when a silane coupling agent is applied, the 
silane coupling agent applied to the pattern formation field 703 sticks with a substrate ingredient, and 
the radical which is easy to get wet in one side to water is exposed to a front face. When porous 
membrane is formed, since film formed in the pattern formation field 703, such as oxidation 
aluminum and a silica, is porosity, a fluid becomes easy to be included. When a reverse spatter is 
performed, the skin temperature of a pattern formation field rises, and membranous adhesion force 
can be raised or it can change into the hydrophilic film. When corona discharge is performed, in 
order that an OH radical and a COOH radical may generate on a substrate front face, it comes to 
have a hydrophilic property. When plasma treatment is performed, the unreacted radical and bridge 
formation layer of a macromolecule on the front face of a substrate are produced. It oxidizes easily, 
an OH radical, a C=0 radical, a CHO radical, a COOH radical, etc. occur, and an unreacted radical 
comes to be equipped with a hydrophilic property. When UV irradiation is performed to the substrate 
which used polyester and polypropylene, an OH radical and a COOH radical are generated and it has 
a hydrophilic property. Surface compatibility is improved when it ozonizes in ABS, polypropylene, 
etc. When cleaning processing is performed, a substrate front face oxidizes, it permutes by the 
radical of a hydrophilic property, and a hydrophilic property comes to be shown. When spreading 
processing of paraffin etc. is performed, in order for the applied field to show compatibility to a 
nonpolar molecule, when a fluid is a nonpolar molecule, it becomes easy to get wet. 
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[0074] Since the film in which compatibility is shown is formed in the pattern formation field 703 by 
which surface treatment was carried out to the regurgitation of the fluid from the inkjet type 
recording head 2 by preceding according to the above-mentioned operation gestalt 3, a possibility of 
the drop 12 which reached the pattern formation field spreading too much, or dissociating decreases. 
[0075] (Operation gestalt 4) The operation gestalt 4 of this invention is mainly used for the both 
sides of a pattern in the 1 st above-mentioned arrangement about the processing which prepares a 
non-compatibility field as a physicochemical operation. 

[0076] The top view which explains the processing concept of this operation gestalt 4 to drawing 8 is 
shown. The processor 304 of this operation gestalt 4 is constituted possible [ formation of the film 
704 which shows non-compatibility to the field of the pattern formation field outside of a substrate 1 
to a fluid ]. 

[0077] As processing which forms the film in which non-compatibility is shown, when a fluid 
contains a polar molecule, the approach of applying the above-mentioned paraffin etc. is mentioned. 
When a fluid does not contain a polar molecule, well-known various approaches, such as the 
approach to which a reverse spatter is applied with the approach of forming porous membrane, such 
as the approach and aluminum oxide which apply the silane coupling agent explained with the 
above-mentioned operation gestalt 3, and a silica, an argon, etc., corona discharge treatment, plasma 
treatment, UV irradiation processing, ozonization, and cleaning processing, are applied. 

[0078] Since it is the same as that of the above-mentioned operation gestalt 3 about the formation 
approach of the film in which non-compatibility is shown to a nonpolar molecule, and the film in 
which compatibility is shown to a polar molecule, explanation is omitted. 

[0079] Since the film 704 which precedes with the regurgitation of the fluid from the inkjet type 
recording head 2, and shows non-compatibility to the both sides of a pattern formation field to a fluid 
is formed according to the operation gestalt 4 as described above, since the fluid overflowing from a 
pattern formation field is crawled by the non-compatibility film 704, it can store a fluid in a pattern 
formation field. 

[0080] (Operation gestalt 5) The operation gestalt 5 of this invention is mainly used in the 1st above- 
mentioned arrangement about the processing which forms a pattern formation field in formation 
possible [ absorption of a fluid ] as a physicochemical operation. 

[008 1 ] The side elevation which explains the processing concept of this operation gestalt 5 to 
drawin g 9 is shown. The processor 305 of this operation gestalt 5 is constituted possible [ formation 
of the absorption layer 705 which absorbs a fluid to the pattern formation field of a substrate 1 ]. 
[0082] As an absorption layer 705, it is possible to apply polyvinyl alcohol (PVA), polyvinyl acetate, 
etc. In order that polyvinyl alcohol may apply, it is possible that a processor 305 is equipped with the 
spreading device of bail-point resemblance. 

[0083] In the above-mentioned configuration, a processor 305 precedes with the regurgitation of a 
fluid, the absorption layer 705 is formed, and the drop 1 1 of a fluid is breathed out from the inkjet 
type recording head 2 on the formed absorption layer 705. Among the drops 1 1 of the breathed-out 
fluid, a part is absorbed by the absorption layer 705 and a fluid is established in a layer 14. For this 
reason, a pattern will be formed in the field in which the absorption layer was formed. 

[0084] Since according to this operation gestalt 5 it precedes with the regurgitation of the fluid from 
the inkjet type recording head 2 and a processor 305 forms an absorption layer, pattern formation 
can be performed as an absorption layer and an absorption layer can be made to absorb a superfluous 
fluid. 

[0085] (Operation gestalt 6) The operation gestalt 6 of this invention is mainly used near the 
boundary of a pattern formation field in the 1 st above-mentioned arrangement about the processing 
which forms the bank (bank-like thing) which suppresses the outflow of a fluid as a physicochemical 
operation. 

[0086] The top view which explains the processing concept of this operation gestalt 6 to drawing 10 
is shown. The processor 306 of this operation gestalt 6 is constituted possible [ two or more 
formation of the bank 706 which prevents the outflow of a fluid near the boundary of the pattern 
formation field of a substrate 1 ]. As a processor 306, since it is necessary to form the ingredient of a 
bank in fixed height, two or more spreading devices of ball-point resemblance are used. Crosswise, 
each spreading device leaves only the width of face crosswise [ of a pattern formation field ], and is 
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arranged. Polyimide, acrylic resin, an epoxy resin, etc. can be considered as an ingredient of bank 
706. 

[0087] In the above-mentioned configuration, a processor 306 is preceded with the regurgitation of a 
fluid and forms the bank 706. Since bank 706 exists if the drop 1 1 of a fluid is breathed out by the 
pattern formation field after formation of a bank, a fluid does not flow out outside a bank. A fluid is 
solidified in the pattern formation field surrounded by two banks. 

[0088] In addition, after a fluid solidifies, it is desirable to establish the process which removes bank 
706. It is because a bank will become unnecessary if a fluid is established as a pattern. Approaches, 
such as plasma ashing and etching, are used for removal of a bank. 

[0089] Since according to this operation gestalt 6 it precedes with the regurgitation of the fluid from 
an inkjet type recording head and a bank is formed, a fluid can prevent flowing out outside a pattern 
formation field. If a bank is removed after fixing of a pattern, the width of face of a pattern is 
narrowly maintainable. 

[0090] (Operation gestalt 7) The operation gestalt 7 of this invention is mainly used in the 2nd 
above-mentioned arrangement about the processing which operates orthopedically the fluid breathed 
out as a physical operation. 

[0091] The explanatory view of the processing concept of this operation gestalt 7 is shown in 
drawing 1 1 . (a) shows a top view and (b) shows a side elevation. The processor 310 of this 
operation gestalt 7 is equipped with two or more needlelike members 710 which grind the fluid 1 2 
which reached the substrate 1 along the boundary of a pattern formation field. Crosswise, each 
needlelike member 710 leaves only the width of face crosswise [ of a pattern formation field ], and is 
arranged. While there is a fixed mechanical strength as a needlelike member 710, it is desirable that 
there is elasticity of extent which does not do damage to a substrate. For this reason, the needlelike 
member 710 consists of ingredients, such as resin, rubber, and a soft metal. 

[0092] It reaches the target on a pattern formation field, including the error of a discharge direction 
slightly, when the inkjet type recording head 2 carries out the regurgitation of the fluid to a substrate 
in the above-mentioned configuration. Therefore, an impact location has the part which the boundary 
protrudes from a pattern formation field, though mostly met in the extension direction of a pattern 
formation field. Since the processor 310 grinds the fluid 1 2 protruded in this way along the boundary 
of a pattern formation field, the overflowing part is returned in a pattern formation field, and the 
pattern 15 of fixed width of face is formed. 

[0093] Since according to this operation gestalt 7 the processor 310 operates the pattern 
orthopedically after that even if the impact location of the drop of the fluid breathed out from the ink 
jet type recording head 2 has shifted, the ready pattern can be formed. 

[0094] (Operation gestalt 8) The operation gestalt 8 of this invention is mainly used in the 2nd 
above-mentioned arrangement about the processing which absorbs a part for an excess among the 
fluids which reached the target as a physical operation. 

[0095] It is the explanatory view of the processing concept of this operation gestalt 8 at drawing 12 . 
(a) shows a top view and (b) shows a side elevation. The processor 31 1 of this operation gestalt 8 is 
equipped with the absorption member 711 constituted possible [ absorption of a part for the excess of 
the fluid 12 which moved along the pattern formation field and reached the substrate 1 ]. It is 
desirable to carry out the pipe configuration which can absorb a superfluous fluid as an absorption 
member 711. This sucked-up fluid may consist of inkjet type recording heads 2 possible [ the 
regurgitation ] again. While the absorption member 71 1 has a fixed mechanical strength, it is 
desirable that there is elasticity of extent which does not do damage to a substrate. For this reason, a 
needlelike member consists of ingredients, such as resin, rubber, and a soft metal. 

[0096] The direction which breathed out the fluid to the excess a little cannot produce fragmentation 
of a pattern from the inkjet type recording head 2 easily. However, if the drop of a superfluous fluid 
reaches the target, it will spread outside a required pattern formation field. With this operation 
gestalt, immediately after the drop of a fluid reached the substrate, the absorption member 711 of a 
processor 311 will absorb the superfluous fluid. For this reason, a fluid does not spread other than a 
pattern formation field. Moreover, a fluid ingredient is reducible if the absorbed fluid is again 
supplied to the inkjet type recording head 2. 

[0097] (Operation gestalt 9) The operation gestalt 9 of this invention is mainly used in the 1st above- 
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mentioned arrangement and the 2nd arrangement about the processing which carries out the 
regurgitation of the fluid by time difference as a physical operation. 

[0098] The side elevation which explains the processing concept of this operation gestalt 9 to 
drawing 13 is shown. This operation gestalt 9 is equipped with the inkjet type recording head 2 
constituted possible [ the regurgitation / a fluid ] also as a processor. That is, the inkjet type 
recording head 2 which carries out the regurgitation of the same fluid keeps a predetermined 
distance, is arranged, and is constituted by the same pattern formation field possible [ the 
regurgitation / a fluid ] almost simultaneously. 

[0099] Inkjet type recording head 2a preceded in the above-mentioned configuration carries out the 
regurgitation of the drop 1 la so that some spacing may be set and remains of impact 12a of a fluid 
may be arranged on a pattern formation field. In inkjet type recording head 2b which follows, 
together with fluid 12a which has already reached the target, a pattern formation field adjusts to the 
amount of extent filled with a fluid, and carries out the regurgitation of the drop 12b of a fluid. 
Surface tension is acting on fluid 12a which reached the target previously, and surface tension acts 
also on fluid 12b which reaches the target later. If other drops fall on the drop on which surface 
tension is acting, two drops are not mixed in surface tension, therefore an instant, but the drop which 
fell afterwards will slide on the drop top which reached the target previously, and will fall around it. 
Therefore, with this operation gestalt, since predetermined spacing was set previously and fluid 12a 
has reached the target, drop 1 lb of the fluid breathed out later reaches the field to which fluid 12a 
which reached the target previously does not exist. For this reason, a fluid reaches a pattern 
formation field without a clearance, and that consistency also becomes fixed. 

[0100] In addition, only a piece may form the inkjet type recording head 2, and the above- 
mentioned gestalt may constitute a control circuit 5 possible [ a round trip of the same pattern 
formation field ]. It is because the same effectiveness is acquired in that a fluid is breathed out by 
time difference. In this case, the effectiveness that the number of a head is reducible is done so. 
[0101] According to this operation gestalt 9, since the regurgitation of the same fluid is carried out 
by time difference, the homogeneity of the consistency of the fluid which reaches a substrate can be 
carried out, and the pattern of uniform thickness can be formed. 

[0102] (Operation gestalt 10) The operation gestalt 10 of this invention is mainly used in the 3rd 
above-mentioned arrangement about the processing which raises the concentration of a drop by laser 
radiation as a chemical operation. 

[0103] The side elevation which explains the processing concept of this operation gestalt 10 to 
drawing 14 is shown. In this operation gestalt 1 0, a processor 320 takes the 3rd arrangement and is 
constituted from a side face of the drop 1 1 of the fluid breathed out from the inkjet type recording 
head 2 by this drop possible [ the exposure to a laser beam 720 ]. That is, a processor 320 is 
equipped with the diode for laser luminescence, lens, and actuator which are not illustrated since a 
laser beam is irradiated. The diode for laser luminescence emits light in the laser beam of 
predetermined short wavelength as an energy source, and a lens is constituted possible [ condensing ] 
on a drop in this laser beam. It is constituted possible that an actuator performs location amendment 
of a lens and the diode for laser luminescence so that a laser beam 720 may connect a focus to a drop 
11 correctly. 

[0104] In addition, although the exposure of a laser beam is desirable as a means to give energy in an 
instant, energy is not limited to this, if supply to a drop is possible, and hot blast supply, a lamp 
exposure, ambient atmosphere offer, etc. can apply various configurations. 

[0105] If the drop 1 1 of a fluid is breathed out from the ink jet type recording head 2 in the above- 
mentioned configuration, the laser beam 720 injected from the processor 320 in the predetermined 
location will connect a focus on a drop 11. Thereby, high energy is given to a drop 11 in an instant. 
The concentration of the matter which is dissolving in the fluid since temperature rises goes up the 
drop 1 1 to which energy was given, or membrane formation-ization of the contained solid content is 
promoted. And by the time it reaches the target, an unnecessary solvent component will decrease, 
and it reaches the target on a substrate 1 by the minimum presentation required for pattern formation. 
Therefore, even when the viscosity of the fluid required of making it breathe out from an inkjet type 
recording head is lower than the viscosity of the suitable fluid for pattern formation, it can condense 
to the concentration of the suitable fluid for pattern formation. 
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[0106] Since according to this operation gestalt 10 an unnecessary solvent component is removable 
until the drop 1 1 breathed out from the inkjet type recording head 2 reaches the target, it can prevent 
that the fluid which reaches a substrate spreads superfluously, and time amount to pattern formation 
can be shortened. 

[0107] (Operation gestalt 11) The operation gestalt 1 1 of this invention is mainly used in the 3rd 
above-mentioned arrangement about the processing which other drops are made to collide with the 
drop of a fluid as a physical operation, and bends an orbit. 

[0108] The side elevation which explains the processing concept of this operation gestalt 1 1 to 
drawin g 15 is shown. In this operation gestalt 1 1, a processor 321 takes the 3rd arrangement, and it is 
a direction perpendicular to the extension direction of a pattern formation field, and it is arranged so 
that it may counter considering the inkjet type recording head 2 as a core. Each processor 321 is 
equipped with the configuration which can be impressed to a drop possible [ supply of energy ] from 
a different direction. In applying the mechanical energy of making a predetermined drop collide as 
energy, it has the configuration in which the regurgitation [ a predetermined drop ] is possible, for 
example, the same configuration as the inkjet type recording head 2. The same fluid as that in which 
the inkjet type recording head 2 carries out the regurgitation is made to breathe out to cause the 
reaction mixture which makes the reaction cause when aiming at the chemical reaction mentioned 
later to a predetermined drop, and a reaction. In using air as energy, it has a compressor, a nozzle, 
etc. for spraying air. In using electric field as energy, on both sides of the orbit of the drop 1 1 of a 
fluid, an electrode is prepared in both sides, and it has the power source which impresses an 
electrical potential difference between two electrodes. When using electric field, the configuration 
which electrifies forward or negative also forms the drop 1 1 of the fluid breathed out from the inkjet 
type recording head 2. 

[0109] If the drop 1 1 of a fluid is breathed out from the inkjet type recording head 2 in the above- 
mentioned configuration, a control circuit 5 will supply a control signal Sp to a processor 321, and it 
will control it so that a fluid reaches the pattern space specified beforehand. When a processor 321 
carries out the regurgitation of the predetermined drop, synchronizing with the regurgitation of the 
drop 1 1 from the inkjet type recording head 2, a drop is breathed out from a processor 321, before 
reaching a substrate, both collide, and the impact location of a drop is changed. When a processor 
321 spouts air, air blows off synchronizing with the regurgitation of the drop from the inkjet type 
recording head 2, and the orbit of the drop of a fluid is bent. If the drop 1 1 from the inkjet type 
recording head 2 is electrified first and a control signal Sp adjusts the sense of the electric field 
between two electrodes, and its magnitude when a processor 321 impresses electric field, only the 
variation rate of arbitration can make the impact location of a drop change in the direction of either 
the direction of an anode plate, or the direction of cathode. 

[0110] According to the above-mentioned configuration, pattern formation can be performed by the 
pattern width of face of arbitration. For example, since supply of a control signal Sp is forbidden in 
the field A1 where pattern width of face is the narrowest as shown in drawing 15 , the impact 
location of the drop 1 1 of a fluid is fixed, and can draw the thinnest pattern. In the field A2 which, on 
the other hand, makes pattern width of face large, a control signal Sp is supplied to two or more 
processors 321 by turns. Supply of a control signal Sp fluctuates the impact location of a drop 
according to the amount of a control signal. For example, if a control signal is added to control 
circuit 321a, energy 721a will be supplied and a location PI will be reached. If a control signal is 
added to control circuit 321b, energy 721b will be supplied and a location P2 will be reached. If it is 
made to synchronize with the control signal Sh supplied to the inkjet type recording head 2 and a 
control signal Sp is supplied to control circuits 321a and 321b by turns, whenever a drop 1 1 is 
breathed out, an impact location will change. The pattern formation field of width of face larger than 
the diameter at the time of reaching the target as the result can be made to fill up with a fluid. 

[01 1 1] According to this operation gestalt 1 1, a pattern can be formed by the pattern width of face of 
arbitration by controlling the energy which a control circuit 321 outputs. 

[0112] (Operation gestalt 12) The operation gestalt 12 of this invention is mainly used in the 3rd 
above-mentioned arrangement about the processing which the drop of reaction mixture is made to 
collide with the drop of a fluid as a physicochemical operation, and promotes a chemical reaction. 
[0113] The side elevation which explains the processing concept of this operation gestalt 12 to 
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drawing 16 is shown. In this operation gestalt 12, a processor 322 takes the 3rd arrangement and is 
constituted possible [ mixing of reaction mixture 722 ] by the drop injected from the inkjet type 
recording head 2 in the air. A processor 322 is equipped with the same configuration as the inkjet 
type recording head 2 in order to carry out the regurgitation of the reaction mixture controllable. The 
ballistic trajectory of the reaction mixture 722 from a processor 322 is adjusted so that it may 
become an include angle as shallow as possible as the ballistic trajectory of the drop 1 1 from the ink 
jet type recording head 2. It is because the period when contact of both drops is attained becomes 
long, so that an include angle is shallow. A control circuit 5 is synchronized with the control signal 
Sh supplied to the inkjet type recording head 2, and is constituted by the processor 322 possible 
[ supply of a control signal Sp ]. 

[0114] If the drop 1 1 of a fluid is breathed out from the inkjet type recording head 2 in the above- 
mentioned configuration, reaction mixture 722 will be mostly breathed out by coincidence from a 
processor 322. Both contact, before reaching a substrate 1, they produce a chemical reaction etc., and 
reach a substrate 1 during a reaction or after a reaction. 

[0115] According to this operation gestalt 12, since a reaction can be produced in the air, it is 
suitable when having reacted at the time of impact is desirable, although it is troubled, if it has 
reacted at the time of the regurgitation. For example, if it reacts, when solidification will start or 
corrosive will occur, it can apply. 

[0116] (Operation gestalt 13) The operation gestalt 13 of this invention is mainly used in the 3rd 
above-mentioned arrangement about detection and amendment processing of the drop of a fluid. 
[0117] The block diagram of this operation gestalt 13 is shown in drawing 17 . Although this 
drawing is equipped with a configuration almost equivalent to drawing 1 , it differs at a point 
equipped with a processor 330 and its detection means 331. The processor 330 crossed the ballistic 
trajectory of the drop 1 1 breathed out from the inkjet type recording head 2 in good light of 
rectilinear-propagation nature, such as a laser beam, according to the control signal Spl, and was 
constituted possible [ injection ], for example, is equipped with the diode for laser luminescence, the 
lens, the actuator, etc. The detection means 331 is constituted possible [ detection of the light 
injected from the processor 330 ], for example, consists of photodetectors. A control circuit 5 inputs 
the detecting signal from the detection means 331, and is constituted possible [ detection of the 
regurgitation timing of a drop 1 1, a location a direction, a rate, magnitude, etc. ]. And the property 
change by use of the inkjet type recording head 2 is constituted possible [ feedback to a control 
signal ]. For example, when regurgitation timing has shifted from criteria, the timing of the control 
signal Sh which controls the fluid regurgitation of the inkjet type recording head 2 to compensate 
the gap is amended. Since the impact location of a drop shifts when the location and the direction 
have shifted, the driving signal Sx over a motor Ml or the driving signal Sy over a motor M2 is 
supplied so that this gap may be compensated. The relative position of the inkjet type recording 
head 2 to a substrate 1 is amended by this, and a fluid can be made to reach a proper location along a 
pattern formation field. Detection of the rate of a drop is calculated according to the width of face of 
the pulse in a detecting signal Sp2. That is, since the detection area of a photodetector was decided, 
if the width of face of the pulse by passage of a drop is small and the width of face of early and a 
pulse has a large rate, it will be thought that a rate is slow. These correspond in linearity. When the 
rate of a drop shifts from criteria, a drop will reach a substrate early or late from a base period. In 
order to compensate this gap, a control circuit 5 supplies a control signal Sy to a motor M2 that the 
relative position of Y shaft orientations should be adjusted. Detection of the magnitude like a target 
is detected from the amplitude of the pulse of a detecting signal Sp2. It is because the area which 
interrupts light is large, so the level variation in a detecting signal will also become large if the path 
of a drop is large. Since it becomes impossible to collateralize proper impact when the magnitude of 
a drop shifts rather than an allowed value, a control circuit 5 takes the measure which cleans a head 
or outputs an alarm. 

[0118] Since the ballistic trajectory of the drop from an inkjet type recording head is detected and 
amended according to this operation gestalt 13, even when a peculiarity is in the case where carried 
out long duration use of the head, and property change arises, or a head, exact pattern formation is 
possible. 

[0119] (Other modifications) it is not based on the above-mentioned operation gestalt, but this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/21/2006 




JP,1 1-204529, A [DETAILED DESCRIPTION] 



Page 14 of 14 



invention can be deformed and applied to versatility That is, if it processes before it carries out the 
regurgitation of the fluid from an inkjet type recording head and also a drop reaches the 
regurgitation front, after the regurgitation, or a substrate, it will go into the range of the thought of 
this invention. For example, although it aimed at pattern formation with each above-mentioned 
operation gestalt, it does not adhere to this, if** which is a public welfare-application as it is 
industrial use is not asked, but ink is breathed out from an ink jet type recording head etc. and 
specific effectiveness is acquired, applying to versatility is possible. 

[0120] Moreover, each above-mentioned operation gestalt may be applied independently, or may 
apply plurality to coincidence. When especially pattern formation is completed according to two or 
more processes, processing with two or more processors is desirable. For example, it is possible that 
the processor of the 3rd arrangement performs processing which carries out with the processor of the 
1st arrangement of surface treatment before the drop regurgitation, detects the attribute of the drop of 
the fluid breathed out by making a drop easy to stick to a substrate, and performs the location 
amendment, and the processor of the 2nd arrangement performs concentration of the drop on a 
substrate at the last etc. 

[ 0121 ] 

[Effect of the Invention] Since according to this invention it constituted possible [ processing ] 
before the fluid was breathed out on the substrate, the pattern formation using an inkjet method can 
be promoted by pretreatment. Therefore, the pattern of arbitration can be cheaply formed in a 
substrate, without using a large-scale plant. 

[0122] Since according to this invention it constituted possible [ processing ] after the fluid was 
breathed out on the substrate, pattern formation can be promoted by after treatment using an inkjet 
method. Therefore, the pattern of arbitration can be cheaply formed in a substrate, without using a 
large-scale plant. 

[0123] Since it constituted possible [ processing ] at the moment that a fluid is breathed out 
according to this invention, a drop can be made to be able to react in the air, or energy can be added. 
Therefore, the pattern of arbitration can be cheaply formed in a substrate, without using a large-scale 
plant. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the substrate manufacturing installation in the operation 
gestalt of this invention. 

[Drawing 2] It is the explanatory view of the 1st arrangement (pretreatment). 

[Drawing 3] It is the explanatory view of the 2nd arrangement (after treatment). 

[Drawing 4] It is the explanatory view of the 3rd arrangement (regurgitation direct after treatment). 

[Drawing 5] It is the side elevation showing the processing concept of the operation gestalt 1 . 

[Drawing 6] It is the side elevation showing the processing concept of the operation gestalt 2. 

[Drawing 7] It is the top view showing the processing concept of the operation gestalt 3. 

[Drawing 8] It is the top view showing the processing concept of the operation gestalt 4. 

[Drawing 9] It is the side elevation showing the processing concept of the operation gestalt 5. 
[Drawing 10] It is the top view showing the processing concept of the operation gestalt 6. 

[Drawing 1 1] It is drawing showing the processing concept of the operation gestalt 7, and (a) is a top 
view and (b) is a side elevation. 

[Drawing 12] It is drawing showing the processing concept of the operation gestalt 8, and (a) is a top 
view and (b) is a side elevation. 

[Drawing 13] It is the side elevation showing the processing concept of the operation gestalt 9. 
[Drawing 14] It is the side elevation showing the processing concept of the operation gestalt 1 0. 
[Drawing 15] It is the top view showing the processing concept of the operation gestalt 1 1 . 

[Drawing 1 6] It is the top view showing the processing concept of the operation gestalt 12. 

[Drawing 17] It is the processing conceptual diagram of the operation gestalt 13. 

[Drawing 18] It is the decomposition perspective view of an inkjet type recording head. 

[Drawing 19] It is the perspective view part sectional view of the principal part of an inkjet type 
recording head. 

[Drawing 20] It is the regurgitation principle explanatory view of an inkjet type recording head. 
[Description of Notations] 

1 — Substrate 

2 — Inkjet type recording head 
3,301-330 -- Processor 

4 — Driving means 

5 — Control circuit 

7,701-730 -- The contents of processing 
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[f§*93 0] ButB&La^ftfi, BulEStSco 0 £>BulE 50 
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mm&’g.-t $ n t # »riBfc#Mt3ftsii!*9 2 0 teiE® 
<os«sij£^e 0 

[!#*9 3 1 ] WIE^a^tt, B«JfES«<7> 5 *>Bfi!E 
i-5£fc#»Tttfc«J®£*b5ll!*92 OteB«©*K#l 
[it *9 3 2 ] BfjfE&avsti, buies««73 5 *>BnfB 

J?!c'nii!£ £r , Bu1£jSfciW : £:®ilX't‘<5!!&i|5iJltei5| 
tfs-BItEiefl|^$Jx5i*#2 0ie|E«c<o^ 

[8**93 3] BBIEtoa^ISli, 
ifficDJlia(eBtFlESftS!)fti5»Hi-r5 r <t ^RSJh-rSfcftco 

sttsifisca . 

S1-3#»«r3fcfc«*.ai**9 2 2 ie|E«coSffi®it 

^Bo 

[ff*93 4] jBJe<DB*M*fcJ:0S«±fcffl*0V< 
^-v5rfM1-5fc4t>wS«®ig»«T*fooT, 
BflfBi5fE8()ft^BtltES^±feDtHiRlBgteffi^$tLfc-r 
V s 31 y h ^|E£f ^ y K t , 

BuSB^f yW^yb S;fE»^ 5, K t BfifES«± t <DftM 
BtflE-Y y# i/x. y b^mm^y b*frb<DfiilUMih#<Da£ 
t, ^iS^L, 

BtrfB®»^®f4, BEKUMEjttifcfr^ltaSilTV'SlttlE 
a»e>s e>iciBi-o«fflbfl:*etwr5*«»JS««. 

[ti#«3 5] BJB&a#att» «rffi«#[fc3i^A'^ 

[If #5 3 6 ] BulE^a^Stt, B(JfB®®(e2t4;/w^ 

$ti5if#«2 2 

[»** 3 7 ] BuSE^a#©tt, BuiEsftDjfrfe'fE^S 
«Sr4CS*5*WSr. BBsEfK«le^Bl#|(e«^^^ 
5BI#a 2 2 (efEicWS^SJigllBc 
[»#« 3 8 ] BtrfB^a^Sfi, BBlE»<7)St4^1t 

Bfjia©j®^®i4, i»Btea#aK:j;ottmsnfcii(rB» 
aonttieas^v'T. mm^y^^x-y b^u^y v 
*»fewiwrtt»«©atate iw»e»»#afc±s*tt«: 
»JW-r-5if#3S2 2 lelEtt(DS«»ag^B 0 

[«n<oaiin«Ka] 

[0 0 0 1 ] 

[*ao*+Sa»^iP] h5t!E 

^ 5 / Kox|flWJcSfflie«9, s?* y 

fcioreao^^-^sra^fsfcftoKssftWKiM 
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^•Xfll^ftXV'S, tt*. a#S/!»3^fflRi>6* 
£4xXV'fc,, 

[0 0 0 3] rroy 7^77^- £fcfi» V/JJ 3V>7 ia 

IfelfrU Jf7*%L 

« fc. ^*®KS Xffr& b It A® 0 &<?■ - y Sr 3fC*6 1 # 
»tT*G¥i-54^*>So te ¥^tufcu-^x h/4* — vfc: 

-f EiKi/<*— i^**«r»j£bX io 

V'< b<£>Xfcofc 0 

[0 0 0 4] JLtey y^7 7w--j££ffiV'5>l£ii, ¥* 
Mdfi. !®?©IgMIi:Lt 

? — ^(DffriJc^X^&^ofco X ><7> 

**t*xe*ai: =«^ hSr*-f-s©as««-ea!> 

ofc o 

[0 0 0 5] 

[*W«*#BfeUJ:5i:i*5««] ®LS 1(5 

xt, /tmct-y- 20 

x*wfcsiifi©iis* s #^.e»ns. 

[0 0 0 6] tzzr\ 

wy7v?x7 h*swcs««j*flii*at,*. 'Ot i? 
x. 5 / I'AxSXfi'f &etaj£-tt5fc«>{c-f 57 1 5 / 
KSCIBSk^y KSrffiffl-TSo 

«±lcthffi-r-5r i:l-<toT^trtT5 troffcofc, 

O^ST*'{ i-'? y bXSI^SrS so 

[0 0 0 7] >/y7'7x7l' S:is»^y 

»SSf)^r'foixiittg(7)gfE«jfr5rni ; {±iPTtgT'fc.5o bri't 
:©^77-7 x 7 h SISKS' Kro^SfS, 09 *.1*4 
0 0 b p i ittffcS, Z.<Dtzib' 

K©®*©7 X/l^a»e>I*ttJ8ifcte«(^3j#lb 
te£etm-C#ivtf x pmt“y-0|fft|0/<?-7 

h^tcitv 

ii\ IiOi7/j®fiM-SiUV'. 

[0 0 0 8] U*»b«»flcfc 40 

fcSfc*, 4'sWx-y hSJMt^y K^P>»«ESrtt 
Hi ^ ( V £ J&fc-f 
#*V'. £Ufi\ gfc£^*-^&3&t£-fr5fc«>{;: 
tt, 

a, fc-sv'f* 

'* ? — b < fc 

[ 0009 ] Tfea^-r^ifsv'c 
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[0 0 10 ] 

>9Vxy h*iCK«tor^^-v»fifeSrtf5] -fcjt 
9, ^fV7'7x7 hS:?E»^s' K<7>BfjmSfc{±^y Kri> 
fcBfcWSJifcWWK:, '<*— 

[ 0011 ] -t*t>fe*»w©*i©«w«:, a«±ic 

#»#** etu s ft s «r (-^a "TftE t -f 5 x t k ± <9 * 

5XiXfc5„ 

[0 0 12] **990>JB2<Z>lMBtt, S«±(^®)^5 
fiK-BIfg t i-S#ft:]3.fctWt<©Mt§S««rl«K-** 5 * 1 X 

fc5>o 

[0 0 13] *3SIK<7>I& 3 OPUS!*, SKitl^SBtHi^n 

few* 

t-rzxte&xrjzomigmsz&mi-zz t -e*>5. 
[ 0014 ] ±mrn 1 ©wB*]!Bfei-s#wtt:» -r 
'^7 hSaMt^y Ki9 0r£o«E»)frSrS«±^a:ffl 

LTtt® (Ds <& — l/^r^EJc't' — ^JP^fiScTfr&Xfco 

t\ HllS^ft^cDStHi^flc^fcBtrfESSitc-^co^a 
Strfatoa^LfcS«±lcmiE^ 
i7m 2 / hSfcja*~. y K± UmilEffiKifrSrftttti-f 5^-r y 
:X£, £«*.£>» 

[ 0015 ] xxx% gfcSWtttM' v^co^fc^-fiSl 

yxyu^pjntttipitg^a 

£flt;ifc«ft:£b'5o *ttt**»5i:tttt-ca!>5fcSrW43 
fcv\ yx/w^*»e>6fctnprtg*jfEtiii4 («*) $rffix.r 
©fr^K^jgAtTV'Tt^i: LTgS 
-T i7^ 5 / hsCSE^—s/ Kfi, 

oTt« ficD^D^J; 

f9»ff5rthHi$-e:5>^T*$)oT'biV\ — ^<75^a 
t«> {b^w^ax'bv MftMxiK 
axtxtV'o 

[0 0 16] ±MWb2(DmM?tm&;'tZ>&m\-$, -1'st 
&=-y I'iCIH^y Ki9 0 f*©*»frSrafcK±lcatW 
b Tffii: <D/< # — ^ % Mifc-t 6 '< 9 fo o 

X, -I’y^y’xp; hSCIBft^y K i 9 MlEojftmttfrS 

®±(CBtHi-t-?)7E.7 1 s/'7 , 'i; > gtEft^^nttti^tx-fcStStC 

5r{ix.5e 

[0 0 17] 

'■/’ ^-y hSOEflk^y KJ:O 0 fJEOi*ttf»t«r*«±[teta 
b^ XttS C7) /< ^ — V <Sr Jgfife-t' -5 :? — X fo o 

X, 4'st*?*y hailBUk^y K±90fJB©*«llfl:Sr«: 
(tit5Xf'7 7'i > -Y lsti?x.y h^lE^S' KJ; t)»t 
W$tvfc*®!jtosS®{ciijJt-r'50ir^X(c x ^l^etHi^ 
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[ 0018 ] mwLtiB&ai 4 , 

Rte-ti&mvhz „ t 14 . 

RlS<PSrV'5. «x.l44(D*a i gf4, 

XfcS„ 44>*/igf4, u-ifRS 

at, mm. ^mnmt (m&&j:v$x. ■ 

H £Sffi4fcf4»»m4#;iS4£l44!)#ib;frSfc 
ro-C*fcS„ Sfcrco^ati, a»frte{fc#R£«r£C£ 
•tirsfes^s^tctttti-rssDiar'fcs, » 

-ft£-fr 5 mmT° 3 b 5 0 zbtzx&mmtt. 

[0 0 19] « 414X12*0-3114. ^tt#t4$&3ffil$f1^<S: 

«*^W, ««*tt*a*&X£-*-4t*V'5 0 4CD& 
3114. 0flx.fi. /<*-V»j*«*©ajN4»oTti:ffl3 
tifcj5E»)frco^#^s^-r5MaT'fc5„ sfcrro^a 
(4, '■*?— v^j&ffi^i4®oT®i&ffc£fl£lft§'i4S4 t 
1-4 19, j®»*«^^Piill5t«:l-®i|R$-&S®a-Cfc 20 

So 

[0 0 2 0] Witfi±ie*HSf4, ft«b{*l44fc9fc¥ftfl£ 

4i?rV'9o 4 4>*0;31f4. «;!«*«© 5 ■&/<*—>'» 

3ixfcs 0 4 x 40 * 3 . 3114 . Sffico 5 vtfm® 

i§E^»SS()#:l-^LafP'l4(i^E^«-rs«! ! ST*fcS„ 4 

#ottW£V'5o »fc!8]{41-*ti"SStt:ft;* 5 30 

ffi*tl${4/J>£o4<t£O9 0 4*1 &©**«. gftttfrlc 
#i-SK©a«ft*«e>a»K:i-3;fcii>i::, 
TffiV'P>*iSt>O-T?fcS 0 4O*0;31f4. 

->WWI :. «Kft«:*®i|K-rs»iRJit3fffi0feK1- 

s*a3ixfcSo $ e>i4 4o*0;3ii4, 

i SrKih-fSfcOO/^V;? £• 

^-TS^aT'fc <9 . 

5fe-4SXflS£r$ l>l:ffii5„ £?> 14:4 4 0*43114. gE 

fc«f»{fci*8fctH £ tiT v ' S 9 — ^ffl^l-rSo T $ b (- 
l^-0'^Sflft&D±ffiXS*431X;fcSo £ kt44fc4 0*4 40 

3114. aafcfctt1tR£«r£C$it.54MI«:, ««R;fP 
ffl^-yrSfeffixfoSo ttz. 40*43114. mffi<Dm&& 
ifflt5MiT*fcoT > aa$*tfc«»0*ttlC*-3V' 
t, A'sWiLy N*SB»^y Ki&»&©a»OBfcttJ«:M 
$P4" S y^'7~ y~f%: £ f> (—{fli x. So 
[0 0 2 1 ] *3PJ14, fr5£o?Sfct!j{fct4 4 “9 StSXlcft 
*<0^*-^fcaai--5fc»oa£««6*«4?iboT, 
iSSb^^S«±lcn±®-BJtg^«1^$tifc4 ^ v^ -x h 
5£ffi»^yKt. a«±K-JEO«aSrfx 5 *431#a 

£ . -4 y V is;®®-'- -x K45 4 U<*43l#a £ Sfe 50 
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t.©ffiSt(t*Sr*KBrtBK:«rtS4b5 4^ 

* v> 1 x h^fE^y Kfl'koSKSbftOBttti. *4S#iS: 

ias *43133 4 t«B»#ai4 4 5 a»«:«a-t- s wa# 

Sir, *#*.*„ ^LTfM#P#ai4, *43l3M£l44 S*4 

SHy^v*! x Ka>(b o$ftft#oi£tm4 

Mt LTtf fcH2r S 4 t t5 S nrai4«j& $ *1 S o 
[ 0 0 2 21 £fc**att. @fJ£o»»#fc:4 t>a«± 

? hiCSS^'y Ki, S«±(4-;i£o*431£fT5*43l^ 
at, -f V^??*y h5SJB«k^y Kj34t^«HS¥ata 
«tott#ffi«Sr*!ERr«fc*as4is*»#at, w 

>■? i?=.y hSCIEfS^-y Ha»fcOflMbfr«>l!fcttt, *431^ 

a 14 4 s *43133 4 tww&^afc 4 s km sraa-t- ssiw 

f«t, £«x.S„ XLT»PfM&14. 

SCIBft^y K^^ro»SSI)ffcon±mSr^a#^l44S^a 
I43fcff LTfr*3*S4 ti^^r«6l4#asft'5„ 

[0 0 2 3] M/tO»fc®j{*:f4 4 1 S®±l4ft 

t®7^-y|;Mt5fcftroSi8!ilStt'feot, 
*S()^^*®Xf4B±ai-5It61i#)^$tl.fr-r^^ i?=.y b 
y K t , SlIS^ y p> Sfcffl 

sixfcittafrwaa^aaiciiiartswfcaKaai!:— 
e<0«aSrfT5ftHl#at, 'i'yW^y 
K4s4twaa#at*«t©ffi#ffi*sra3CRrafc«a 

h^ge^x k^^co 
»« iite©efcm, *aa#©i4 4sft! ; a43 4t;iH*i)^ai4 4 
zmmzmm-rzmm^&Lt. 5rffix.s 0 

[oo2 4] 

a«rfti3fi-4t!#*Braic*as*t'5„ 

[0 0 2 5] StzWm^Wi 14, «MM*lc£**tSBfl&& 

aR<ftw*ffws-e:S4tiJ*Br 

afc«as*i<s„ 

[ 0026 ] $6>i4^a#ai4, 
c^-frs^s^asicatm-rsr t^-Brai^a^^jx 

So 

[oo2 7] ^p>{c^fciaa^ai4, 
ffl zmt-tz. t ^^ratcaasnso 
[oo2 8] 4fca#©i4, gnrnmz 

»o-cetas*ifca»«:©a#*»»-Brai!:aas4i. 

S o 

[0029] $ bi 4 Ma^®i 4 Bjnx^^[ix., aa^a 

i4x ;? - >»aa«fc»o -r aa^srttstwfcaa s * 

S4ti44t), aa«aab#sraaf(:(4aa$«s s 
[oo3o] $ f>i-^fcMa#ai4, 

[oo3i] 47t^a^ai4, *4E©3t»'<*-j'»a 
1454 L^ffifPttl4«ffi^®1-S 4 t 
^wai4«fig$tvSo ^»^i4^-4s+i 

JtWfc»»A3J**#V'tt*^V'5. 4<4>^®(4 > **t)fr 
Ksw-iaroaasra&d'KfSfcfti::, asiatstit 
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i><nxibz 0 

[ 0032 ] $ mfacooh'tf-'sM 

mm* »®H£(c#Liiftl4(£*BftStts r. 

rr-e, mw>mz.n-tzm 

tSri'5o 

[ 0033 ] $ &ic*ys#ai4, ii©5V^-vf 

[0 0 3 4] £fefc£fcftys#ai4, ^-X^j&ffiisfc 

rnmmicm.mfoimm-rz x 1 £i»iki-sfcj6©/<x>? i« 
sri^ttidtsh, si£®sjtsifi(4, >**-x©jb 

Jfcfft 3 > * £ r&^-t Z mk £ $ b tc« X. 3 . 

[0 0 3 5] *3guj(4, i^5g©«ESt)#:(;i4 *> 
E©^*-x&^j£t-3fc©©£«8S:ift§68-cfcoT, 
?5ft»)^SrS«±icn±m'5Iteicffi^$^-Y xy -Xxi y K 
5tae»^y Kir, AyWxy hSJMk^y Kir*«± 

Wxy K3C*2*^y Ka»k©M*bft:©&li|:l84lJ'E*!l 

^mc^zmm^um-tzmm^mt, zmxzo 

fE^SES!ifls^iltm$^rv'5^^— Xffi 20 
IHSoT-fy^^iy KsSIEilP'-y K^e>$e>(CP— 
co»ft®)^^p±fcb-r5„ 

[oo3 6] 

«U att«»«c©«*«r±#S-&5ri:!i*?ri6K:#j# 
£4L3o 

[0 0 3 7] SfcMJS^fS, 

[0 0 3 8] $ 6>fcftya3MB!H\ »fEt&f£tc(t^Ki£££ 

ts-ersttn*, 

[ 0039 ] $ &ics £*&*#««, ^©utt^m 30 

Sixfcaw©*ttfc*<3v'r, 'iyt'sx y hS;lE^ 
y Kj&»e>©»#©ttm*JJ:iJ‘K«!i#aK±5K»Sr«l# 

-TZo 

[0 0 4 0] 

[*W©*il©JB«] «T, *#WS:*16 , t‘afc«>©* 
&©jbi»*, m^tt^m.Vsxmw-tz<, 

[ 0041 ] (*a*fig) 0 1 icziTcQ&mmmxm 
V'5X««5t«@©#ag|5^©llt^«^llISr^-t- 0 01 

(Xr;-r4 5(-, A$(K® i£KH 1 0 0 (4, 4'yWxy 40 

h sse*^ v k 2 , *aargiB 3 , Kim* 4 43 4 inmip 

HISS 5 Sr«x.Ti/'5„ «T®#*MItl±, *ag=£B 
3©E«t«HSrt#iJ-frJiW**0, J8 t) ©«fi!ci4& 

mmmmiz ts # #a l x^ £ ax 3 » 

[0 0 4 2] 4'yWxy H£1E^~. s' K 2 Kli4, 

Wi otfAfibhtz'fyffy? 2 6^-i'7 p 2 7&^ 
LTflfcKl&l 0S:P|&BrEt«»$tlTV'5. %M# 1 
0 4 LX(4, Jy?i?xy KStfE^y K?J>P> 

«AttXfc3ir#gl*t4 

-Cfc5i:S:ra*5-rfcfc^5fc©^jifflRrtg-e*>5. «?/& bo 
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SrTO^ir LX^m-®A£4irfc'b©X*>4V\, 

[0 0 4 3] KstlMk^y K©«ift£ 

RW-t-5. 0 1 8 (44* Xr7 e?* - 7 KxtSB®— y K 2 ©# 

ft?#4S10-t?;fc5o 4'yWx y hSIE^ s' K 2 (4. - 
X y 9 Vx y KsSJEft^y Kir LtftfOlltt 
Srn±t±i‘5ItgS- : (#^^tbTl'4t<4+^-Cfc?) 0 @1804 
yt'yxy hiCfE®^ y K 2 X'(4, J X/P 2 1 1 CO IS it 
feixfcy X/x/X- h 2 1, *J4tMR»«2 3©|*rtfe 
2 2 £, ®fr2 5(C«&a/uX«J$£ax 
•So fftJ^&K2 2(4, ^Jx.f4X!l nySrxyfy/L 
XJB&Sft, ^tr'xy 2 2 1, 112 2 2 

*540^ IP— '<2 2 

[00 4 4] 019 \CJ X/UXX— t-2 1, 

2 2^4tlW4E2 3*«JiL-C«rtSn5>f 
y h5£E«^y K2©±SHB#jS©«SH-«»r®HSr 
^■f*o 00(dap"t~4 5 (£, 4^'tiyhSES A 7K 
2 ©£ggB(4, 2 2 Sr J XVWX V — K 2 1 t 

saw 2 3 T'tt^a^fc'«lg5riix.So y X/WXW- K 

21 ( 4 , 2 1 &<)&&& bixittzic** 

VT4 2 2 iKmt-SteB(£K«S*tS4?lc, y X 
/BS2 1 1 asj&£&*bT1/'-5.ffiyj^X#2 2(C(4, -> 
y3^#Jg®*««Sr*y^^i-5r4:K:4 9, 

LT^t6Wlg(c4--t Kr4 2 2 1 ^sa^ISlt 
<btiSo 2 2 1 mans 2 2 2 

V'So 2 2 1 (4, Wife P 2 2 4^rrftLT* 

m< 7 >M&X°hZ y 1P-A2 2 3 t^!ot 05 t £g*tj« 

2 3(4, Wittf?l!«flSflWfK:4 0#rii$n5. fiSbfi2 
3±©^-V fr-f 2 2 1 (c4aSi-Sfefi(-(4, JEE«^^ 
^2 4^»rtSatrV'S. ^fc, S®)«2 3(C(4f xy 
P 2 3 1 ^SS(t?j4x, ^X^ 2 6^Pjffilt©gSi*) 
«fl 0^tt^-5I|g(C*fi!c$^TV'S o )imif2 4 
(4, 0tJX(4PZT#t 1 ^$r±l®m®434O'Ta5«® (0 
?P-t4-f) tx$k/vtmm.*ffi%.z 0 ffi®^*^-2 4(4, 
«®0K5!6>P,ttl&Sii5M®flr-»S hmWrtJLTflc# 
mt& ±-rz x t ^ prtgic^^nxv'So 

[00 4 5] 44t5±IEX xy -y KSJEgk'vy K(4ffi 

^xfoofc^s, «JRfl£fc4 <9»^(cfi?rABx.^©®3i 
(c4oX«4r?ttii$-l4S4 5*^y Ki^t&ott 
4V\ 

[0 0 4 6] ^S^«3(4, S«l(C^fLT0T^©Ma 
£irrr ir^Hrffi(-«fK^ttTV'5„ ^a^B3(4^ 

08§ 5 a'&tt£3ftSiM#P{S- ^-S p(c:MJ^ LT^a^rtT 

5., ®a3g«3©^|g, «3g(i^LT(4, fiilT©#** 

]&Mxmhfaic-fz 0 

[0 0 4 7] K®)^1#4(4, t-?Ml, X— ^M2fc 
4WH*L*V'||#«Jft«r«jl.T*0, 4^'txyh 
^lE^—y K2 434tt®a3SB3Srirt.(c, Xtt^(B] 
(01 ©$t£|p]) 434tPYlfi^(o] (0 1 ©H^t^^Ib]) 
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xlCfcCXJ y?iS*'y hjZeEM^y K243j;U mm& 

mmffi^s y izjfccxyy?y^y biSfeii^s' K 2 to 

«fc u^a^s* y tt*[6] icasii-artnc*^ $ *vs„ 

[0 0 4 8 ] *48, ig*()^«4(4*«l(C*|-rS4 , >^ 
haSIE^y K 2 43 J: tma&B 3 (Di&W.ZfaK 
ttfcSE<b?riB*fllriJSr«iTV'*itf+^-C*>S. X<Dfc 
ft±ia#^Otetc, £« 1 J 6 S-T ^ $?* y hStlEB^y 
K2^a^g3^>EtUTW)< tOf&ott), -O'* 10 

'^*y hBJBft^y K 2 48 «fc tf&Sgg 3 £ , S« 1 t 
tfb t>icft< bcvx&oxb iv'o £fc, M©Bilc 
iotliMitaWy^^xy hstiE&^y K 2 b 
b tl;ftg$ix5£.Stt4< , 

£4xT<b. H^ihLTl/'StcD-efe-oT'b iV\ 

[0 0 4 9] m2 1 ^iLT-fy^'^iy biSfE^ 
y K 2 <7)n±Hil^a?r^-f* 0 iHJHiim 2 0 <£> A- A<£>$|{£ 
*3tt5®f®IHT'fo5 0 1 0 te, ?y-!?2 6frb, 

MW)fa 2 ‘HZ.WLrt biltzJ ypZ'y# P 2 3 1 te-ftLX 
!) if — ^2 2 3rtt-W*&$4xS 0 iffillj# 1 0 te, XCDU 20 
•tf— /^2 2 3 Q 2 2 4 ■Srii LT#3r-V t' 7 1 4 2 
2 1 (’BttA-TSo JESflc^ 2 4 (S, 

^**3C[k:S-ar5. 

[ 0050 ] «»flr#sh^tt«sn-f, «EE*fln*.* 

2 3 <og®as*u\, SiWlf^s 
$ 4i1B J± p x. t> 4x ‘b b > X 

MWlffi. 2 3b *?mm 24b 60 * 

x fc"0 2 1 -5 £, =o fx •* 2 1 K 30 

rifc^tifcTSlibffci 0<nfet)tfff>'£.Z>c J X)V%2 1 1 
KttfcftS&ftl 2tf«|&3*U JRiKl l755D±ttj$tlS„ 

[0 0 5 1] (jECroftgl) H2 7)£H4«r#fllU-C^: 

mn<nm*mt£&mmm*^ix ; eixmn-rz>o 

(*yy?y*y h S 0 E*^y Ki» 6 tfca§ftfc#«H*fc: 

ft 0 ^a^BoidBSr 3 otcES'J Lt%x.5„ 

[0 0 5 2] hsCEfit^y 

W)fo&akttiirZ> LT^a^tT 5 SB l (Dg 2 B 

©Mit-feS. ^il:^tJ: 5te» ^^5?*sihS 
e»^y K 2 43iO'&3a3Sjl3Ht^Bi»3S*|t!]R:ffi#«j 40 
K*ai£4xs. m 1 rosagw®-^, 

hSJB&^y K 2 ± OsiKCga* 
£4x5o -t LtSfi 1 IzZiL'f y$ is*, y hSCIEg^y 
K2*'e>gfcSi!)f1sco®rgl 1 ^n±tb$4x5StI{-StS 1 (-*[ 
LXJftfe<Dmm7 &fto t©t*fc?i. 

©iMitiaits, 

[0 0 5 3] m 3 (iY V* iO y haSIEfft^y K*'t>«E 
■bttSrtfcttl LfzmiZft cS&ftS 
5^2wgagcotl^[llX'fcSo <k 5 (c:, y y 

*i?=yb 5$«^ y K 2 *3 X UtUmmB 3 so 
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sg2»gEfi»i§-a\ &asi 
B3ttittT^[6](C»LT-r^^ i^iy hiOEgfe-'-y K2 
±<9^{wgaB^ti2> 0 ^Lt^^-^yhSIE^y 
K2i'f,S«ll:»L#»fi:0iffil 1 asafcffl^JWhm 
\zmfci\zitibxmfe<n , &m7 %ft o b<Dx&>i> 0 *aa 
<r>&mi-uiT<r>mm&mx®.wtz>o 

[0 0 5 4] MAfty y? y^v hSCBft^y Kd'felth 

m SixfcSKidfroaStfcKK&aSrtT 5 ?S 3 wieficDffi 

iit-fcs. as 3 aesroit^-, ®.i8t3iwy^^ 
*y hSEB^y K2a»feisfcffl£*ifc«»l lWtt 

^rLt^v^^iy hS:ta 
m~-y K2*»P>ntW$nft.SK*b#:05jSjSl 1 risgtfc l \c 
a*i-5i»fc, sr*h ucttLXffife<Dmm7 &ft 
ohtoXibZ o »a©l¥JttH:eiT©«K»«-CRM’f 

^ o 

[ 0055 ] mmmm 1 ) 1 

(®«?fti£T) ^«Sbft!cS.(^i-^aicML, £ 
li±IE^l <0126434:^ 2 <73iae^43V'TffiV'P>4x 

6o 

[ 0056 ] m 5 1 nfmmt&i :nw-rz> 

fflEia^^-r,, ^mmmm 1 3 0 1 14 , 

»l liS(StttlS4i5«J©a«llc#bT» SKtt^^AA 

f5M7 0 1 ^®ffl-5lHg|c«^$HTV'-5 0 I©±9 
*SQiatLT, «SM©!fc#W-lt, y— ymH, 7^1 

a^#xt>4x5o iBiBttfcioganfcafflLfc*]*** 
1-^5, ^2cogaB(-iSfflLfc^(cii^a^B3 OliS 
yyjry^y 

[0 0 5 7 ] mm<o'>k%ttft*ftoWi'£t, ®agfi3o 
1 ft ft z^yxy-yy-to^rj^zm-rz) 

y— rmtoifr mj£<n 
»*ow— K, u 
~ ?%%&%irz>lttb<Dyyx&i3£xi-uyxm*m.m 

UTigiEic y— 'fytZm&±.\z.Myt'tZtztb<D7??-x. 

x--?'mmmzm*.z>o yyxmttzftom&it, 

/ yy yX^<r)^^y./v-i?—*; J faM Blt6*y >^7°, !)7 
l/yXi??rii5 0 

[ 0058 ] str^a^tT 5 b i mmx±.tmmmm 3 

hZ\i.ffi<Dg ; fai\cMLXfto 0 

tt, i-cfc^KiasB-ttfeti-cv'S©^ 

mmi&ftAmft L, s 

i 5te*5. «A 

L-ca«±^eS-lir5Xi^X# 

?>o 

[ 0059 ] ^^a^tT 5^2 3 
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tc»LT±fB^a^tT9. 

£AST*#-5„ 

[0060] /«e 4 b\ ±%t,wm<r>mz. 
fcOStBBftSrSEie^nifcW^LTtiV'o £<o £?(;:« 
^-rtui\ mmmzzti-zmMVanmffimz&TZit. 
&&tLX®MV 0 *VT&£-£ZZ.ttf°imkteZ o 

Z-btiZ> a CKDfcfefCtiS® 1 Wicg-^ict-^gie^ 

>0 

[0 0 6 1 ] ±|E<7><fc 5 l (c: J :tUi, 

*.£„ irz^mms^x-ormm^izMm-n^vm 

< t as-?# •&„ 

[ 0062 ] cmmmm 2 > *ss9!©iiifej&]® 3 
WfttB «b^&/£) *»*M*K:X»*+»JSfcHU £f£ 
±tt*i ©E**jj:tWB2 oEIlkiasv'-cfflV'feiis. 
[oo 63 ] m 6 tz^mmmm 2 <D&mffi&&mwi-z 20 
fflijEin^^-t - 0 #mt&wm 2 ommiw . 30211 » 

#1 1 J&SSfcffl&ftSlffitO*® 1 !^LT« »gitl^(CS?fb 

0 2 ^rthttS 

^fcflfcfc&axTV'S. Mit3 02 tLTIWy? 
$?*y h5*JB*-y F2t^i*Mlrffl^5riW 
iU'„ Scaff CO'®® l 1 £(i(?|^*(OSl£;^»J^lL 

* as b thtH § -tt 5 r t as-c 1 5 a> ib -cfc 5 „ mm \tm 1 

©gBBi'ilffl SB 2 cogESt-S 

ffl Lfcl^l;tt^lgt3 0 2 AW >W i?* S' H£|E® 

— y K2©ilfctT*l6j«*fceBS*i / S 0 30 

[0 0 6 4] #m*<05£igi£kfctt‘*Qa£ Lt, gftft 

frottiftl lAS^fi'y-7?!i;HSgia*)MU 
^M**££j£#£lh.5^tW R/£:?&7 0 2 £ LXm 

fcfl^RJS«rfc;fc&i-#«l£ Lt, IAS 

gM7 0 2 tU 

TT 5 >«^B±ffi-T§^AS^{f 

[ 0065 ] BuMasrSf 5 SB 1 ogag-eiifetosse 3 

0 2£rffll,'.S8S. 1 ASthtti$ix6Bfl(0/S 

0 2 5rS£ffi-r5o «o 

Kft ®7 0 2 Aspitu $ titz;< ? - 1 

lAS#^i-S£, »«*©«**) 5 V'ttfls¥»t:A»± 

W 3AS#rm-T5„ #J;ifif£ii§ l l AS&JgJg 

£-£ir*§-g\ r ©4££SJ^‘5J^Acg^:^7 0 2 
:£Ci»l, VSr^-e#5 0 

[0 0 6 6] &*aa£ST ? SB 2 ©gBBT*±fS&ai£B 3 
Srfflir'SB. gEtcSffi±(CB£ffi^ixfcjtSI)fr©ffi}Si 1 
ttLtsj®fS7 o 2%attH-tz> 0 mm<vftfmz.£<9m 

»*1 3 ££j5jt£it5;: £ AS-^t So 

[ 0067 ] tetsi.mmmMmxttx e?*. s' h^se so 
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®-y K«r2fittfflLfcj#*, Sfet#Ji4RiS«r4CS 
ft&©S^^thWBItlAe— s' K^rit^L 

TV't-ttf ±V\ 

[0 0 6 8] ±|SLfcJ: ?lzmt&BWi2lzJ:}Ut' gj& 

micxv 4 

M£fE®-y K**#3fi«-rs*f«-C^^- 
2Wt-n, ttfc|B]«*«j*©-y K«r**Kt*» 
•tiA^B±tU$-yr5ifeia©^?r^x.tUiJ;V'©t l , ®fjg 
§M©Kth»sS«T*>3. 

[ 0069 ] (mmmm 3 ) 3 imm 

L-C**©a»ttS:0k#-f5«yaK:ML, 
£K±iESBl©gBB»-*5V'-CfflV'«b*l,3„ 

[ 0070 ] H7 ^*njs^si3 
spffiHSr^-to ^lii4©MfS3 0 3tt, tfMb 
frl 1 ASahW$jx5B(r©$«i©^^ — 

uasu Misi 5 jc*B5fe*nrtg^«^ 
^tlTl'Sc 

[00 7 1] Mfott^r{ix2)J: A(-^®e5c«-t'2.«! ! a£ 
LTIi. (7k#£-£tf#3- 

*» «» ^M*awii-*-s#«fe» shist 

>P5 = ^A^y*^©#?LStBISr»rti-**»» 

=> c sbBcS&a. 7” 

7X7M, ttft-ajsM&a, ^y^&a. jKiitta 

'<7 71 JJx 

77XvJi|, * y^y ^i/^S^ASfc5 0 
[0 0 7 2] J^^*iSrfflV'5»S-K«:. 

®S^B3 0 3fi, «®R£SlSb J ^-t-V'T/W=>^v'S 
■*/' n y V* tRj£L 

757S?£*£tt]| 
o#»^-r*{b^|fc (->77A7/W^]) «:»*"[ 
i*^£Lm 

IB®— y KA»fe©*mitli]^ , #-7^vaiH©tt#«MII 

fc*«*»fc*AMf*.e>:tx5. #7L*«S:»J*-r5»^ 
®lii3 0 3(i#?LK#^(-, 1 2 03 ^ 

S/y#Sr»#"r0li:«^Sn5. 0*3&8fett±B£W« 
T*fc5. ^^y^SrA^tS^Sfe©»^{i{4, 

3 0 3 £ LT^'Sy^y ^SSUMMIi-S. -ttet>h 

*y— K, *t£2rTy- 

0SE«flH8J:tWta!M»*«A6. iJS^^y ^«ka{c<t 
15 . S«©^ffiAS«tt{b^ix. ^TkttcofiifeSicBtlfe 
S«^ffiAS®cW^tt5„ 3 0 -^*£^7#^ 
(4«iaSIB3 0 3 £ S« 

1 [cS«fi®EE*PPAD'5rtE{cfl|^i-5„ S«^Ei-ii5«J£ 
AS^Blr^i-S)*D r. £ K i *9 *«©^r«^f-©— # 

AS^TkttcofoSSIcB^^^O^E^WSttS,, 75X 
•7®;S5r-r2.i-l4. *aSSB3 0 3 £ 
Cfc7 c yXV^i>*(li^i#g(c«fiK-f-5 0 ^®Srfi8W-f-5 
®a^B3 0 3 £ vy* 

it5. 5 »&■«:» iaaSIB 3 0 3 £ L 
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Misaa 

&93SB3 0 3 i LX, S«±(cig^ 

'sU'sm. fift®?, WSMPOttTA'# !» *tt|& 

aigtt 3 0 3 u '< 

* -L ' b irzmmz.mMLIt'*? 

y * 

[0 0 7 3] ilEfelitt 3 0 3 ^iifc©T*. i/7'S 
*-7 7'!)y^]?:l«L7;^l;il 1 »» 

7 0 3(cM*$4xfc'>7V*5'7 p y 
&itU 

S. #7L««4r»rtLfcifrg-fctt x 7 

0 3 5 y *<¥©Bli#*^7Lft-C 

fc3fc»B*MM:£*S<*a. a»^/<y^Srffofc# 
£fcf±/<*->'»j£««©*EjMjW±#L*©f+*rt 

fcfrofcatefctt. Sffi*ItOHS^>COOHSM 
R1-afcfc**tt«r«*.5J:5lw*S 0 7 , 7X?Mlr 

£«SE0ffift?0*E££ £%««$:& 20 

f5. ^&/SS(±:#Bic^<fc£iXx OHSK^S, 
CHOI, COOHSfi5f4Li*tt^i X.5<t7i: 
*5. #!) Xp tvy^t ffl LfcSfif 

OHI^COOHI&M 
tr*7Ktt^{iX.So ABS^!J/ofi/y?i:^'/ 
^MfSSrfTofcBfrfcHt, 

KUBftiaasrfTofca^Ktt, £&*Ea*atft£ftii*tt 

^7 7-7^ 

«fcS&ftos#fM£ 30 

tt^-7--C*>«»^Ki»*i,*< *4„ 

[0 0 7 4] ±iaHJS^3(Cj;tl(i N h 

SCKft^y K2^<DffiS*)ftWi£fflic5te^LTSBftfC 

£*lScoT\ 2 j»sj£ 

# o is^fc y #8t Lfc o < **. 

[0 0 7 5] 

i UT^^“>©i*n«ifcl|!*«ittf[«SrRrt 
S&afciM U =fcfc±iB& 1 ©EBfcisi/'TfflV'bii 

So 40 

[ 0076 ] @8 ic&mmmm 4 w&gfE&fcf&w-r s 

«tfi4O»l»f3 0 4ll S® 

io/'7- L^mm 

+4^^-rSl7 0 4S:^Br#g}c«^$jx-CV'5o 
[ 0077 ] #mn&*m^Wk%wt&-rz>wmb lx 
it. viimmm&ft?£3ttm&tut±mLtz/<7 7j 

As/^y SMbT*'5 = *A*'> 

y*t)t«)#?LWBt«r»R-r5#«fe» T/w=iV^-C*^^/4 50 
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s/^Sr^ttS^&x = n ^-iScfl^Sx 7 , 7 Xv® ! 1, ^ 
^^M®-ffix t'/yia, resist, ^tftj©a>«r© 

[0 0 7 8] IMtt^-fKiWL^RfWtSr^t-li^x « 

■mimwks tmm£<n>xmw*'-g's&-fz>o 

[0 0 7 9] ±|2LfcJ; 5«-HJi®®4{ciixfix -T > 
*5?*y hSBMk^y K2a»fe©«tt#©8fcUte3teff L 
T^^-^RWRCWWCatliffKiStb^aiftttSrv 

t«7 0 

*Wfc«*ll{m#*lPffl*7 0 4-eH:C36»JiSfc»[>x B 
[ 0080 ] (mmi&m 5 ) *«n comm&m 5 itwm 
«fc»Rte»ritt-a»a»c mu £(c±fEg§ 1 wsbbic 

4oV’' _ cffiV’'P>ix5 0 

[00 8 1] in 9 M;*:||!fijgffi 5 (Df/m® fcfeSrRW-t** 
ffl!)ffim?r^-r o ^®fi5©)i!ilgI3 0 5lix Sfi 
1 705 

[00 8 2] ®HXg 7 0 5 i LTfix # P tf=VU7/ Va 
-/p ( p v a) x yKy^t"=/p^4rigffli-sr ir^Bj 

tgT'&So 4<y t'=i/PTyP=— yKOMXU-rSfcfct-x & 
lii3 0 5ttJj?— 7P^VfS®(DR^«|#Sr]i^.Sr t 
/5 5 #x.5>ilS<, 

[00 8 3] ifStffj&fCfcV'Tx Saa^« 3 0 5 ;&Sj5fESi> 
^ron±ffiic5fetTLT®itxa 7 0 5 ?r®ritbx JlM^ixf;: 
®lRg7 0 5<7>±(^>i7^^s/ bSCIB®^.y K2^t> 
lisetasns. ahtb$tifc»ft:(7)^ 

jgl l co 5 ^-SBfiKHXjS 7 0 Stc^Hx^nTg l 4rt 
Xb\ct£2> c 

[0 0 8 4] *3IJS^jS5t;:«fc*U;£x 4'sWx.v hS: 

K2*>fe©«t»fl:«>lltimcfttTL-Ctt3a*i«3 
0 5/j5®it2g^®figi-s<7)-ex ®H37gcoiay izs<*~y 
»j*s^fr?Lx ji3H*«»(*:SrRiR*t!ftJRS-a:Sr. 
T*#So 

[ 0085 ] mmmm 6 ) 6 tt^a 

(0«tm^«ix.S^>'i7 (±¥^<7>^<7» §r®^i-S^a 
(-S0Lx ^(-ifB^lcoifittiCjoV'TfflV'ibtLS, 

[00 8 6] 110 6 <7>^a«t^4rlft0J-f- 

s¥ffiinsr^i-o ^mmmm 6 <o®a^« 3 0 6 j±x * 
« 1 ©^^-^JBR«[«©«[|S^tiEfc«B(ifr©aEW«r j& 
ih-1-S^^y' 7 0 6^^^nTtg[c:*fig^nT0'S„ 

^ailB3 0 6 b LT(4x '<'s?<r>VsW$;—fe<r>-g i ZX 

a&ffiv'So 

^<Dmtntmtixmm.^ti?>o '<>? 7 0 6 l 

-Ciix ^y^5 Kx r^yyp^flgx 
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[0 0 8 7] JifEfflfl&telifcSV'T&JS^fi 3 0 6 (4*®!# 
(OBtliUcftftLX'O? 7 0 6 &®fi)tLTV'<„ 

iifoZk'O'? 7 0 6&&&-ri>1tib\zs<>''rmz.mWi 
ft:^9fctf.UTV'< r. i(4*V' 0 OCD'<>? (c 

[0 0 8 8] *45. 8E*(lflc^Hftbfc«[C^V^706 
*®0l»<Ig&«ms::i:f±»$Ll\, jffiSSftriS/-?* 
-Vi LTg:*-rtUi/<v^l4^S(c^5^ib-C*fc5„ 
V* (0|^5fetc(i'7'7 X-77y W^. :n y^Vr/^CD 
^7 ffi'&’ffl V' So 

[ 0089 ] &mnmm6 bs 
fE&^y K^ib<7)*ft«:<7)nt(±Stc5feffLT/-<Vi7 5r^ 

£KltT#So /<*-V©Jt#&fc^V*£Sit)|Sfcl4 
(4*. — vcDi)ig£$K*tf#T#5o 

[0 0 9 0] (%%££ 7 ) *«li§0>ISJ(£J&ffi 7 (4^a 

LTntm^tlfcSfEib^^^-rS^aicML, 
±fc±e* 2 <DlEg(;i45V'TfflV'P>;ft,S„ 

[009 1) 01 1 7 coMatt^rotftOJE! 

(a) (4¥®H1. (b) (4ffliJEH]£^-fo 

W7fflMlil3 l 0 (4. S«iK*ftLfcttlMt 

l 0?:ifiitV'5„ ##MKSB4t7 l 0(4^-V^ 
^M«wfs^iSiic^(7)i|igfc*(til^rges$ix5o £WSB 
M7ioi Ltii, -5fero««iftS&a-#fcS-;£. m& 

l-««£^;i*V'mffi<DBM4;SSfcsr t^su'. r 
1 OI4«fJJg. ^Pj^V'^JR^cD 

[0 0 9 2] ±ffi#Wifc*5V'T>f V* J?* y bitted 
y K 2 iS«E»{f:**«[astlHi-5 t irfri'*^ 5 >b iffl# 
ft GOIUM Sr-g-^ * P> /< * - I- mw-r S o 

; t(Dtztb%W{u.9.tZm5s< ? — 

» V '*** 6> fc * «>**** a« * _ 6> (4*ffl*- 

glS^foSo *&3£lB3 l 0(4. 5(£(4^tBLfc: 

1 2 ^ — ^)**lj|flPI:»oTio TV' 

<<ot% ii^ui itas^^-^rtiirtcgs 

*1. — £<7)i|i<7>'^ — VI 

[0 0 9 3] *aat»*7fcJ:jxtf, bit 

te^ y K 2 *» P>tttH 

-filTV'Tt, f©SMggS3 1 0#/^ — V&S 
?15LTV'<<7)T\ gofcv^ — VriS^j&TtS. 

[ 0094 ] ott&gis 8 ) 8 

LT*5|lSjHfc««i#©5 t>a3W»«:®iRr5 
*HSfcl»U ±{c±fE^2Wi£gfc*3V'TfflV'P>tl-2>„ 

[ 0095 ] in i 2 i c^mmmm 8 oam&oRmo 

TfcSo (a) (4¥ffiHI. (b) «ffli)ffiH5r^-ro 
M8©M8fi3 1 1(4. '<* — 

T»ft L$« 1 fc*3* LfcflESbfl: 1 2 (DiiPJ^SrPiilK W 
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*K«^4*i.fc!ftiRaW7 l l?rIitV'5 t 
7 1 l i LT(4. «W*»ft#*RttW0*^7W 
IrLtV'SitAWStV'. r©!lftV'ttofcit*M*«:W 
W2^vJiy bSCfEgr-y K2*'P>D±fflpJtg(cffi^L 
TtiV'o ®l|Xg|5tf 7 1 1(4. — )£©#l«W!Sa^fc6 
-#. S«K**S:^-it*V'8*©5Mt*J#>srfcis» 
SU\ £©fc*#M**WH*JJB, =i'i». *P>ri'V'&JS 
mnttwamm-Zo 

[00 9 6] bStiE&^y K2 *'5>(4^ 

io awmstibfrsriitaufc^^^— i"®»Wf*s4CK:< 

V'c LA'LiSW^aEibflEioftjK^Wi-Si:^®*^^ 

iwafeK(;:#sii$ixfcitt«fc»3as6ii3 1 1 cdkikshw 7 

1 itf»M*BlM**!ftJ|jiL-CV'< r i(c*5 0 rrofc 
tf> ^ S T i tfs*v '» 

V*5>*y ba*S»^y K 

2 K«l^*l(f*»]iW»S:««t-5 w i S 0 

[ 0097 ] (mmmm 9 ) *%±w <nmt mm 9 (4^a 

fott-mt LT^ST-^ft^trStffif-S^a^ML. ^ 
20 (c±te^ i ogagfc 4 urn 2 rosagic&v'Tfflv' 

So 

[00 9 8] 013 9 ©l&attfeSrlftWi- 

S{B)ffi0Sr^-r o ^Jt^ffi9(4. UTtSfE 

ttffSreta^riBfc#*$iifc>r^^^3:y b^is^y 
K2 4rdx.TV'S„ -t'7 , 4i>'^|B]— cOgEB&ftSrttffi-TS'l' 
y^v'xy hSJEB^y K2^0f5e®B*«r*JV'TEB 
£4 l. t0S(r^UT0— v^ffi^lcJfESft^Sret 
m-srigt-*fie$ttTV'So 

[0 0 9 9] ±te«^(-43V'T5fetT-rS-r Vi7i?=y b 
30 SJEB^y K 2 a 14. *T<7)P^RiSr43V'T^t!)ft:o## 
»l 2 a 75S/'^-v^ffi«±icgag$nS4 5 (ciSrR 

1 1 a^thffi-re, v^ iPiy h^mm^y 

K 2 b TI4. K(-##LTV'S««)(*:i 2 a i^-lirT 

Lt»»©®«l 2 bSrqtffli-So 
ttl 2 a(i.(4*ffi3g**s^LT*5 9. 

SSSIJfrl 2 blcfc*ffi»*fl*f1UBi*3. 

«McXo©**«*a^6-f. mri'(b&ibfc«(45fc(;r# 
40 #L7c®ffi±?ritoT ; e(7)jg3ai-^:^S» Lfc^ol^: 

a*»*-e(43fefc0f)e«>WBSri3V'-cattfl:i 2 a ri5(t 
#LTV'Sfcfe. 1 1 b 

(4. 5fel-##U7c»#:i 2 
-f So TcD7cfc^^-V^fiS;ffi^(C(4I^P^7 > 4< 

[0100] *45. ±B»*(4, -f Vi7 v?a: y b S;fE^ 
—y K2fc-0©*K»t. ra-O/^^-V'BrtaieSra 
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